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PREFACE. 



Whbn we reflect on the present state <rf society, 
and contemplate the energy employed in draw- 
ing into exercise the varions faculties of the 
human mind, the delight arising from the con* 
sidefation that so much has been achieved, may 
sometimes lead to the exclamation. What yet 
remains to be done! To the hasty traveller the 
spacious building may appear complete; though 
to the attentive examiner many defects will be 
seen in this edifice, however grand. 

The love of literature is, it is true, on the 
advance; but the sjrmptoms of superficial at- 
tainments are also prevalent. Education is 
highly prized, but it is too often an education, 
which excites momentary admiration, without 
yielding lasting respect^ or procuring solid ad- 
vantage. 
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Vili PREFACE. 

To prevent this, no pains should be spared. 
The selection of popular truths from sciences the 
most profound, so that with ease they may be 
wrought into the youthful mind, forms one bar- 
rier against those temptations to display and 
vanity, which unavoidably present themselves 
to the youth of either sex. 

Stimulated by this idea, I have carefully in- 
quired for all elementary books connected with 
the subject of Astronomy, and am obliged to 
confess that I have found but one in all respects 
calculated to become an introduction to this 
sublime science ; and that is the interesting vo- 
lume of Bonnycastle. Ferguson's work is, in- 
deed, most valuable; but since Bonnycastle 
appears to have selected much that is important 
from this author, and to have given it a modern 
dress, the advantages of that work are now in 
some degree superseded. 

But, notwithstanding the high merit of Bon- 
nycastle, his work is too extensive to be com- 
mitted to memory ; and, as it is written in a 
fluent atid connected manner, to select detached 
passages would destroy the beauty and consist- 
ency of the whole. The examination of pupils 
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from the contents of tbis work, in a oonnected 
series of questions and answers, at first suggested 
the idea of the benefit that might arise from an 
Astronomical Catechism. 

Intimately connected with one importemt 
^vision in astronomy, is the mythology of th« 
heathen world. I have, therefore, also collected 
a number of the mythological works, umally 
put into the hands of young people. From the 
publication of Tooke's Pcmtheon, to that of Misa 
Hatfield*s delicate, interesting, and recent pro* 
duction, perhaps few have escaped my perusal. 
But since at a vary early period of life it 
was my unparalleled happiness tq read Mr« 
Brjrimt^s umpk and masterly performance, it is 
not wonderful that the facts he has brought 
tc^ther, and displayed in his inestimable pages, 
make it obvious to me that another volume is 
yet wanted for the perusal of the youthful in- 
quirer. Ghrecian feibles may indeed be clothed 
most delicately, but they remain feibles still. 
It is indispensable, that at an early period of 
life, the fallacy of all this beauty, of all this 
Grecian vivadty should be seen through, that 
the child should be taught to inquire what is 
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X prrface: 

the FOUNDATION OH which this pleasing super-' 
structure stands. Deeply impressed with this' 
idea, I iiave assei-ted, and I hope proved, that 
the Greeks seized upon a sphere foi*med by other 
hands, relative to more ancient, and more im- 
portant transactions; that they retained the 
^constellations on our globe, but misapplied or 
sew-modelled historical facts to their own fa* 
bulous mythology. Mr. Maurice*s varied, yet 
Hnique productions, are treasures of inestimable 
worth; but it is obvious, that they are alto- 
gether unsuitable to be the common class-books 
of young persons at school. The vast and va- 
ried quantity of information they cont^Un, the 
consequent bulk of the volumes, and the neces- 
sary expense attending their purchase, place 
them on a shelf not to be found in ^ school^ 
girFs library. Therefore, should this trifling 
production have only the one hc^ipy consequence 
of forming in the minds of my pupils the fixed 
resolution of hereafter reading th? works of Mr. 
Bryant, and of Mr^ Maurice, the end, in its con- 
secration to their service, will be answeiied. 
Even within these walls, a death-blow to infi-. 
delity will be given in the mind of e^h indi* 
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^iri4ii{d^ wha makos this ooe resolve. For to read 
these inestimable works> and to remain uncon* 
vineed of the divine origin of our holy religion, 
is iAipossible ; nor is this most important effect 
achieved by argumentation^ but by an accumu- 
lation of the most astonishing body of evidence, 
the evidence derived from well^authenticated 

FACTS. 

The dialogue mode of instruction has^ I am 
aware, its disadvantages, as well as conve- 
niencies. Some superfluous language will neces- 
sarily occur, unessential to instruction ; but it 
possesses considerable advantages, in awakening 
the curiosity, and keeping up the attention, of 
the juvenile mind. Should it be thought that 
the Daughter, in the present series of dialogues^ 
occasionally discovers in her questions and re- 
plies too much quickness, and too extensive an 
acquaintance with a difficult and intricate 
science ; let it be recollected, that it is better to 
make a small sacrifice of probability, than to 
leave any considerable chasms in the discussion 
qi an important subject ; that quickness of at- 
tention and promptitude of reply are, in a great 
degree, the creatures of habit; that the daughter 
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in the Dialogues is* an' ideal personage^ who is 
supposed to have been under regular instruction, 
affectionately and assiduously imparted, which 
has combined in the gradual developement, and 
improvement of her mental powers. 

Russdl Squartf 
Sept. 29, 1818. 
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PART THE FIRST. 

CHAPTER L 

nmtoDtrcnoN. 

Wb^u astronomy P 

Astronomy is that branch of natural philo^ 
sophy which treats of the heavenly bodies. It 
^teaches their magnitudes^ motions^ distances, 
periods^ eclipses, and order. 

Bid is not ' this a stibjectjixr too complex to 
be rendered interesting to me, or to any one so 
yomng as I am? 

Before we proceed one step, I will promise 
to require no more than that ordinary measure 
of attention^ which must be rendered to any art, 
or science, in which you would excel. T\lth this 
measure of attention I cannot dispense; but 
having this, I am sure you will be so charmed 
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2 AN ASTRONOMICAL CATECHISM. 

with the fascinating and important character of 
the facts I have to communicate^ that before the 
period of your education is completed, you vnJl 
request me to add a companion to this solitary 
volume. 

But still is this not a science in which a vast 
multitude of mathematical calculations are ne- 
cessopy ? 

In an attention to plan^ or pure astronomy, 
which includes only the determination of the 
magnitudes, distances, and the orbits of the 
heavenly bodies, such calculations are indis- 
pensably necessary ; but in ^ those interesting 
facts, in those capital truths, which I shall lay 
before you, such calculations are not necessary. 

Is astronomy y then, a science so comprehen-^ 
sive, that'iLmay he divided into several parts? 

Into thre^ parts it may certainly be divided ; 
viz. into plane, physical, and historical. 

You have told me what I am to understand 
by plane or pure astronomy: will you inform me 
what is meant by physical astronbmy ? 

Physical astronomy comprehends the inves- 
tigation and the explanation of the cauites of 
the motions of the heavenly bodies ; so thaty 
while in pure astronomy, discoveries are made 
by observations on the apparent ihagnitudes 
and motions of the heavenly bodies, in physical 
astronomy those principles and laws of motion, 
by which bodies oh And bear the earth are ^ 
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AN ASTKONOBaCAL CATBGHISlf* 3 

veraed^ are applied to the other bodies in the 
system. 

This is rather nHore than lean comprehend; 
but as these are suhjectSj to v)h%eh I am not at 
present to cdtend, I doubt not but the division 
reserved for me will be much more simple. May 
I inquire what I am to understand by the his^ 
torical part of astronomy P 

You will find^ that under this general title 
I shall direct your attention to the rise and 
progress of this science, to its uses, to some 
interesting particulars respecting the sun, the 
earth, and the moon, to the planets, theirsatelr 
lites, to comets, to the starry heavens, and to 
the constellations in general: mid I cannot ex- 
press to you the anxiety I feel, that this branch 
of sdence may early occupy your most serious 
attention. 

JSu/ why are you particularly anxious, that 
I should be well acqtuiinted with this part of 
astrononiy? 

So many are its uses, that I will give you a 
distinct chapter on that subject ; but I have an 
object dearer to my heart than reputation, or 
health, or station, or life : it is, that believing 
^ou live in a wicked world, you may also admit 
that there is in this world an entire remedy, a 
complete antidote for all the sorrows, for all the 
miseries, for all the wickedness, that exist. 
Tins remedy, this antidote, is the Bible ; I wish 
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4 AN ASTRONOMICAL CATtCHISM. 

you, therefore, to have recourse to it as the great 
physician, as the pearl of immense price, as the 
infidlible guide; to seize it as the thing most 
necessary, most valuable, most indispensable ; 
as the only medicine that b^ns to operate 
eicactly where the malady of man commences, 
namely, in the heart. 

jind will the history of astnmxmy help me to 
see this ? 

I do not say it will; but the Mosaic his- 
tory, it will wonderfully corroborate, and conse- 
quently all that the Bible contains ; for between 
the Old and New Testament^ there exists an in- 
dispensable bond of union. I wish the parts oi 
this inestimable volume to be interwoven with 
all your studies, that each of its divisions being 
endeared to you, the whole may be infinitely 
precious. Let it acquire this measure of value 
during your youth, and as the worid with all 
its necessities, unfold themselves to your view^ 
the Bible with all its sufficiency, will be ready 
to answer your ever^ demand* 
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CHAPTER II. 

ON THS 1I8B AND PBOCrRB88 OP ASTRONOMY. 

Wjsrs not the Oreeks the first people who 
siu/died astronomy? * 

No; certainly not. 

fFhoj then, were they? 

The Chaldeans. 
' How do you know that the Chaldeans were 
ibe first people who studied astronomy ? 

Because astrcmomy was so essential to hus- 
baiidry^ that the country which first became 
the residoice c^ mankind after the floods must 
have been the parent of astronomy ; and that 
country was Chaldea. 

But I seem to have imbibed a firm idea, 
though I can scarcely tell how, that to the Greeks 
we are indebted for all that we have, connected 
with astronomy. 

1 am not much surprised at that^ and your 
mind is at present unprepared to receive all I 
have to commimicate on that subject ; but in a 
future chapter^ I trust I shall succeed in con- 
inncing you that the Greeks, and the Egyptians, 
both claim an antiquity which belongs alone to 
the Chaldeans. There can be no doubt that 
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b AN A9TMW>MICAL CATI0HI8M. 

there existed a more ancieot sphere^ than the 
Grecian^ or Egyptian, allusive to an older race, 
and to a diflFerent mythology. 

Then when I look on the celestial globe, do 
I see the sphere formed by the Chaldeans? 

That is too much to beliere ; since, if the 
original sphere be not totally lost, it must have 
been considerably altered, by the prevalence, in 
Asia, of the Arabian, and, in Europe, of the 
Grecian, system of astronomy. I will give yon 
the words of the indefatigable Mr. Maurice on 
this subject : he says, '^ In truth I consider the 
sph^e of which we are in possession as the 
work of astronomers of many distinct nations 
of the East, combining various circumstances 
of their respective mythology, and united into 
one mass, as well as appropriated to themselves 
by those of Greece, from whom it has descend- 
ed down to posterity.** 

Did the Greeks then derive their knowledge 
of astronomy from the Chaldeans? 

No^ not immediately, but from the Egj^ 
tians. To Egypt, according to their own con- 
fession, the immortal band of Grecian philoso- 
phers resorted, and amidst the colleges .of 
Thebes, and Heliopolls, drank deeply of this 
pure fountain of celestial science. 

Vou mentioned to me just n&w, thpArabiem 
system of astronomy: frgm p>hat people did they 
derive it? - ^ 
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From the Grecians, at a period compara- 
tively recent. 

And are those, that you have mentioned to 
me, the fnindpal nations that have cultivated this 
science? 

No: among the Fhoenidans, the Persians, 
and the Indians, it was carried to a great ex* 
tent. But we need not hesitate in pronoun- 
cing Chaldea the parent of astronomy : the 
knowledge here acquired nrast have spread it- 
self on every »de, as the people migrated; but, 
when they became stationary, as in India, in 
Egypt, or in Persia, the local peculiarities, the 
prevailing habits of the people^ would mark 
themselves in their progress in this science. 

fftll you teU me who were Musceus, Atlas , 
avd Chiron? 

Three Grecian philo^phers, who observed 
the heavenly bodies, and made some faint es- 
says towards the^formatisn of a sphere. Chiron 
formed a broad circle representing the seasons, 
and marked down such stars as were particu<- 
larly useful in agriculture. 

At what. period did these persons flourish ? 

About .fiNvteen hundred years before Christ. 

/ suppose astronomy- must have rapidly im^ 
pr6vedf I when men veatured to embark on the 
sniffhty. ocean? 

« This cevrtainly mt^t have b^n the^ease ; yet 
liow tittle was known to the Oreeksi^r obvious 
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8 Alt AfiTRONOMIOAIi CAIVCHISM. 

from the drcamstance of only five ccmstella- 
fioDS being mentioned by Hesiod. 

fFhen did Hesiod write? 

About nine hundred years before Christ. 

fVhich are the constellations he names 9 

The Hjrades and tlie Pleiades^ Sirius^ Orion, 
and Arcturus. 

BtU was not Homer a more distinguished 
poet than Hesiod? Haw many does he mentiom? 

A proper inquiry^ since he did not live 
at a period very remote. He adds> lK>wever^ 
but two; which proves that even in his time tbe 
catalogue was inconsiderable. 

IVhich are those two? 

Bootes and the great Bear. 

fFhen I look at the little Bear, whose name 
shall I associate with it, as having formed those 
stars into a constellation ? 

You may associate with it the name of Thales, 
kt whose time astronomy began to be cultivated 
as a regular science in Greece ; for, if he were 
not the inventor, it is certain he first brought it 
into Europe. 

Did the Greeks at that earhf period unite as 
much fable with their astronomy, as they did 
with the other sciences? 

Yes; as a specimen I wiH tell you, that 
there was among them, one, who paid great at* 
tention tQ those nightly changes in the moon 
which ydti witness } and from this simple fistet 
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arose the fiction, of the planet being quite in 
love with the man. 

He musty I think, have been pleased with 
this: what was his name? 

Endymion ; and because Atreus paid equal 
attention to the revolution of the sun, they in- 
vented a story about that orb*s going back, at 
the entertainment which he gave to his brother. 

B^ko was thejirst Grecian that travelled 
into Egypt? 

Thales. 

At what period? 

About six hundred years before Christ. 

Did he remain in Egypt, or return to Greece? 

He returned to his native country with his 
nmid richly furnished with all the treasures of 
Egyptian learning, but peculiarly so with astro- 
nomical information. 

Would you object to giving me some examples 
of the great attainments of this philosopher? 

He was able to measure with e3i;^tness, the 
vast heigbt and extent of a pyramid, merely by 
its shadow. Water he regarded as the grand 
principle ' of every thing. He calculated with 
ticcuracy a solar eclipse. He taught the Greeks 
the true time of the equinoxes, and recom- 
mended the division of the year into 366 days. 
It is also asserted, that he was the inventor of 
the five imaginary zones tiiat bind the celestial 
sphere. He was the founder of the Ionic sect. 
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10 AN AfinKWOBHCAL GATBCHISM. 

/ hope from this schooly same pupils ceane 
forth, worthy of so great a master. 

Yes, several: Anaximander, one of them, 
was not inferior to his preceptor in his love of 
astronomy. 

fThen did he fourish? 

In the year 668 before Christ. 
. fFhat did he t4ach respecting the emrth ? 

He asserted that it was of a cylindrical form, 
and situated in the centre of the system. 

Did he think of any thing that manifested 
as much astronomical information, as the division 
of the globe into five zones, by Tkales? 

The invention of the gnomon is ascribed to 
him, though it is probable he only brought it 
fix>m Babylon, and made use of it in marking 
the tropics, and equinoxes. 

Is the gnomon, tlien, an astronomical it^ 
strument? 

A gnomon is the hand or pin of a dial. The 
gnomon of every dial is supposed to represent 
the axis of the earth, and therefore the two 
ends or extremities must directly answer tp the 
north and south pole. 

Did he make any other discoveries? 

Yes ; he discovered the obliquity of the 
ecliptic. 

fFill you tell me something about the other 
pupils of Tkales P 

I do not know that that is necessary, but I 
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AN ASTMmOBnCAL CATBCHISM. 11 

will give you some iofbrm^tion respecting the 
great philosopher Pythagoras^ who entered this 
worlds at about the period Anaximauder was 
quitting it. 

^t what period was that P 

Five hundred and forty-seven years before 
Christ. 

Did this philosopher also go into Egjfpt ? 

Yes; but not till after he had spent the 
years joi his youth, in the most diligent exertions 
V at the academy at Samos. From thence he re* 

turned to Sidon, h|s native place^ where he was 
initiated into all the mysterious rites and sciences 
of Phoenicia. 

And then did he go into Egypt? 

Yes : and, under a severity of discipline not 
easy to be described, he continued the prosecu- 
tion of his studies, for the additional period of 
twenty-two years. 

This brought him^ it majf h§ supposed^ beyond 
the age of forty: so much study was , I hope, of 
use to him?. 

He received a reward much greater, I appre- 
hend, than he expected. For you must under- 
stand that the Indians, Chinese, and Persians, 
the Egjrptians and Greeks, preserved the most 
profound secrecy on all religious matters. That 
no stranger jor person of inferior rank should 
^ eompreh^d thdr mysteries, there were not only 

the ordinary barriers, of midnight gloom, se- 
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crecy, and difficulty of access, but they also 
used double language, and cultivated a twofold 
doctrine, one for the regulation of the great mass 
of the community, which was called external ; 
the other understood only by the priesthood^ 
and called internal. Of the focts connected 
^th this subject, one of the most interesting 
with which I am acquainted^ I will this evening 
read to you *. 

The qtiestian I am going to propose is mt 
astrononUcaly but may I ask, is that the way 
clergymen preach to us? Do they say one thhsg 
from the pulpit^ and another when they converse 
alone P Does the Bible employ one kind of la$^ 
guagefor the priest, and another for the people? 

No ; the plan of the Bible is altogether dif- 
ferent, and I know not a more satisfactory evi- 
dence of the divine origin of on:* holy religion^ 
than that it destroys in man (in exact pro- 
portion as it infuses its holiness into his cha*- 
racter) that vile love of self, which where it is 
not known^ universally prevails. In foct, Chris- 
tianity introduces the human character to us 
under an aspect altogether new. Instead of the 
sdf-deified, and egoistic misanthrope^ whose 
greatness consists in a studied reserve^ whose 
authority arises from the daric and subtle arti- 
fices of despotism ; we see a noble disinterested- 
ness^ in which no personal consideration has 

* Memorandum I« 
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AN AnBONOMIGAL GATtCRISM. 13 

wdght, but as it is subservient to the benefit 
of mankind. Yon behold the children of this 
heaven-bom fiEunily^ when you look at a How- 
ard^ a Brainerd, a Buchanan, a Brown, a 
Thompson, a C<Mie. But to return to Pytha- 
goras* 

fFill you tell me what unexpected reward he 
had for his long sttufy? 

Yes; the Egyptian priests were so much as- 
tonished and ddighted at the severity of his 
application to learning, that they ymxed their 
established rule of secrecy to strangers, and 
unfolded to him aU thdr mysteries, and all their 
sciences. 

And did he then go back to Greece to in^ 
struct his own people 9 

No. He had heard of the Chaldean, and 
Pendan Magi, and the renowned Brachmanes of 
India, and he was impatient to explore the hal- 
lowed caves <tf the former, and the c<msecrated 
forests of the latter. 

And did he visit these places? 

He did, and thereby greatly enlarged his 
measure of information, besides enjoying again 
a very unexpected remuneration for all his toils. 

fFhat was that? 

In Chaldea he was not only received with 
delight, by the Ma^ in general; but the prophet 
£2ekiel, and the second Zoroaster, were there 
at the same time. 

How long did he stop here? 



Digitized by 



Google 



14 AN AST]U>1fOlireAL CATBCUIBM. 

Twelve years. From thence he risited 
India, where he continued a considerable time, 
and then he returned to Greece. 

It will reaUy he interesting to knoWy if he 
communicated to the Greeks any grand astreno- 
mical facts, after so long a peregrination ? 

Yes, he did. He was the first who taught 
them the true astronomical system^ and placed 
the sun in the centre. And the importance of 
his latter journeys Will appear, when 1 inform 
you, he must have gained this information in 
consequence of that; for, in Egypt, the true 
system was not known for four hundred years 
after. 

If he taught them the trtse system, he t^ 
formed them, that the planets go round the sun? 

It is probable that he had not a very clear 
idea on the subject, but still a considerable step 
was taken ; the motion of the planets was ob* 
served, and Venus, though only remai*ked by 
Homer, on account of its beauty, was now dis- 
covered to move in a circular orbit. The period^ 
respecting which I am speaking, was about 550 
years before Christ ; but I am anxious^ that you 
should observe, in proof of there having ex- 
isted, somewhere in Asia, a set of people much 
more advanced in astronomy than the Greciamu 
that Isaiah * had spoken of this planet as th^ 
morning star two hundred years before^ and he 

* Isai. xiv. 12. baiah flourished B. C. 757. 
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was consequently acquainted with its revolution, , 
at that distant period. I wish to say a word to 
you about Hato, though not before I have 
thought of some link, by which I may unite 
him to what goes before. 

Can you not hy some means unite him to 
Tholes? for you told me, he had many pupils. 

Well, then, Thales had a pupil named Ar- 
chelaus, who became the master of Socrates j 
and the latter was the guide and preceptor of 
Plato. 

fHien was Plato bom? 
About 430 years before Christ. 
Did Plato travel? 

Yes ; but his travels were the result of his 
tUtor^s condemnation and death. To abate the 
agony of his mind, he Went first into Italy, and 
then over the whole of Egypt. 

And did he come back as tvise as Pythagoras? 
Perhaps as wise as Pythagoras was when he 
left Egypt; but, you will recollect, that Pytha- 
goras returned to Greece from India. 

Then there was some difference in the mental 
acquirements of these great men ? 

Plato was indeed an eminent mathematician, 
and metaphysician ; but it is as true, as it is 
astonishing, that this learned man embraced the 
system of astronomy, since called the Ptole- 
maic, in preference to that known by the name 
of the Pythagorean. 
3 
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ff^hat is the diffet^ence of these two systems f 

The Pythagorean^ as I before mentioiied, 
places the sun in the centre of the system. But 
the Ptolemaic places the earth immoveably in 
the centre ; while the Moon^ Mercury, Venus, 
the Sun, Mars, Jupiter, and Saturn, are made 
to revolve round him in the order here men- 
tioned. 

And was the true system discredited in oon^, 
sequence of the opinion of Plato ? 

In some degree this was the case, but noc 
entirely so; for Philolaus, who flourished 374 
years before Christ, clearly, and successfully, 
taught the true system. 

IFho formed the signs of the zodiac 9 

Cleostratus, who flourished about this period. 
It was not loiig after this, that Meton introduced 
the famous lunar cycle of 19 years. 

IVhat do you mean by the lunar cycle P 

It is a grand revolution of the moon, in which 
period the new and fuU moons, the conjunctions, 
and lunar aspects, fall on the days, exactly 
corresponding with those, on which they took 
place 19 years before. 

In consequence of some observations you 
have already made, may I inquire, whether the 
cycle was really the invention of Meton, or whe» 
ther he derived it from Chaldea P 

He borrowed it from Chaldea* 

Kou just now told me that CUostralusformr 
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ed the ^gns of the zodiac ; but at that time had 
Hot the Greeks divided the heavens into the 
constellations y which I see represented in the 
northern and southern hemispheres 9 

No; this division was formed about 360 
years before Christ, by Eudoxus, who brought 
a sphere from Egjrpt, accommodated it to the 
Grecian history and mythology, itnd surpassed 
all his predecessors in devotion to astrondmy. 

But since his devotion to astronomy was so 
great, is it not possible that he formed the sphere 
himself 9 

No; he did not form it himself; for, if he 
had, all the constellations would have been 
forther advanced by half a sign than they are 
described to be in his writings ; so that it was 
probably derived from one more ancient, per- 
haps from that of Chiron the Centaur. 

ff^ho was Chiron the Centaur P 

I shall show you presently, that he was no 
less a personage than Noah, though concealed 
beneath a form, half human, and half bestial. 

Did Eudoxus evince his love for iastronomy 
by any other effort ? 

Yes; he was the first, who in Greece as- 
signed its position to the equinoctial colure; and 
I wish you to remark, we have now advanced 
forward only two centuiies, from the return of 
Pythagoras from India. How wonderful, then, 
is the progress of the Grecians ! The ancient his- 

c 
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tory of their most iilustrious families, during 
the poetical ages, might be read in the heavenis ; 
and such had been the diligence of this inge- 
nious people, that it appeared as if astronomy^ 
with all its ramifications, was their own in- 
vention. 

Was astronomy then more successfully cuUir 
voted in Greece than in Egypt ? 

No ; not after the period respecting which 
we are speaking ; for about three centuries be- 
fore Christ, the patronage of the Ptolemies, raised 
the Alexandrian school, to a wonderful pitch of 
eminence. 

/ h(we heard you speak of a catalogue of the 
Jixed stars. Was there such a thing existing at 
this time ? 

The appearance of a new star in the heavens, 
in the time of Hipparchus, induced him to un- 
' dertake so astonishing an enterprise, as that of 
numbering the stars, and marking the situa- 
tion of each, that posterity might discern what 
changes take place. 

And have changes^ since that time, rendered 
the catalogue of Hippatchus valuable 9 

Yes, highly so; as I shall prove to you 
hereafter. 

How many stars did he introduce into his 
catalogue ? 

One thousand and twenty-two ; and to each 
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he annexed the latitude^ and longitude^ it had 
at that time. 

Did Hipparchus make any other discoveries ? 

Yes; he ascertanied that the interval be- 
tween the vernal^ and autumnal equinox^ is 186 
days^ that is^ seven days longer than between the 
autumnal and the vernal. 

What is the cause of this difference ? 

The eccentricity of the earth's orbit. He 
also discovered that slow motion of the stars 
from east to west^ which is oow denominated 
the precession of the equinoxes. 

You have already mentioned to me thePtole^- 
mate system. How was the individual distinguish-^ 
edy whose name this system hears P 

He is distinguished by having been an inde- 
fatigable collector^ and recorder^ of the opinions 
of others^ and a most diligent observer of the 
heavens. 

PFhen did he flourish ? 

In the first century of the Christian aera. 

Will you not tell me a little more about the 
Ptolemaic system ? 

It is, I believe, only necessary that I should 
add, that, above the planets before mentioned 
to you, he placed the firmament of fixed stars, 
the ciystalline orbs, the primum mobile, and the 
heaven of heavens, all which^ according to his 
belief, revolved round the earth in 24 hours, 

c2 
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and also in certmn periodical times^ agreeably 
to their annual changes. 

j4nd what opinion do you form of this system ? 

It must^ notwithstanding the erroneous prin- 
ciples upon which it is founded, be considered a 
wonderful proof of human genius and exertion. 

Did Ptolemy make any important disco- 
veries ? 

No: but he completed and improved the 
catalogue of fixed stars begun by Hipparchus ;^ 
and he ascertainied that the equinox proceeds 
at the rate of one degree in one hundred years. 

Since Ptolemy was a faithful collector of the 
opinions of otherSy has he any observations^ 
which may confirm the idea that our sphere is 
originally Chaldean ? 

In his work he asserts, that Hipparchus 
collected all the accounts of eclipses which he 
could meet with among the Babylonians, and 
all their celestial observations. Being preserv- 
ed by Ptolemy, they were handed down unim- 
psured to us ; so that from Hipparchus, through 
the care of Ptolemy, we are in possession of the 
Chaldean astronomy, and our sphere is, in 
point of fact, not Egyptian, but Chaldean. 

Who was the next person that distinguished 
himself by his attention to astronomy ? 

From the time of Ptolemy, to the period 
when his valuable work, consisting of the 
labours and discoveries of all his predecessors, 
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was translated from Greek into Arabic, a long 
and gloomy interval of nearly 700 years elapsed, 
^thout one material improvement being made 
in this noble science, either in the schools of 
Egypt, or Greece. Since the respectable list of 
ancient astronomers terminated with Ptolemy, 
we will discontinue our inquiries for the present, 
and this protracted conversation, itself shall 
find a close. 
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CHAPTER m. 

A CONTINUATION OF THB 8AB1B 8UBJBCT. 

May I renew our conversation by inquiring, 
what circumstances led to a revived attention to 
astronomy? 

But will it not be interesting to you^ first to 
learn, what could have occasioned the neglect of 
such a delightful subject ? 

Yes ; that would he very agreeable. 

Well, then, you must call to mind the fiict, 
that at the period during which astronomy was 
neglected, a remarkable revolution was taking 
place in the world. Rome, the mistress of all 
nations, the sovereign arbitress of the fates of 
men, was hurled from her exalted pinnacle. 

/ have read, that the Roman empire had be-- 
come too extensive to be guided by one hand, 
however powerful that hand might be. 

That is true ; but the hand which held the 
reins of government, was not strong, as it 
had been; it was become weak, through the 
luxury and eflfeminacy of those, who were once 
all manliness to defend the cause at home, all 
energy to support her dignity abroad. 

Perhaps then it was this obvious love of ease 
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among the RomanSj that encouraged the harha^ 
rians to make their attack 9 

Tliis certainly was uot overlooked by them^ 
and the martial spirit, and irresistible impetu- 
osity of the Ostrogoths^ and Visigoths, of the 
Hnns, Saxons^ and Franks, form an astonishing 
contrast with the timid policy, the delicate re- 
finements, and the divided opinions, of the now^ 
degenerate Romans. 

Buty of course J while you speak well of these 
barbarians, as being JSne-s/nrited men, you surely 
think they did great injury to science ? 

Of this there can be but little doubt : for, 
though the Romans were sunk to the lowest 
state of national degradation, and therefore were 
not qualified to illustrate to their invaders the 
advantages of their laws, their art^, their litera- 
ture, and sciences ; yet, even if they had, per- 
haps the barbarians were too ignorant, inghtly to 
have appreciated them; aod their desolating 
fury, produced a revolution too much like an 
overwhelming torrent, to allow of the revival of 
the old Roman spirit, or the melioration of 
barbarian impetuosity. In consequence, in- 
deed, of the extinction of freedom, the old 
Roman spirit had, in fact, completely evapo- 
rated. 

Then it is to this sudden change in the state 
of the world, that I am to ascribe the neglect of 
astronomy ? 

c4 
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Yes ; and now we may proceed to its revival. 

That waSy I suppose^ a very slow process ? 

Slow indeed^ at first ; bnt^ daring this ge- 
neral convulsion, science retired to its original 
source, and in the sixth century we find astro- 
nomy made a fevourite object of pursuit at 
Bagdad, near to ancient Babylon. During the 
reign of Almansoor, a Mohammedan prince, 
the writings of Ptolemy were translated into 
Arabic. Astronomy was assiduously cultivated, 
throughout Arabia, and Persia, and in difierent 
districts of Tartary ; it became the delight of 
princes, and the companion of the great and the 
tioble. 

And how did it Jind its way to this side 
ef the Mediterranean ? 

In the ninth century, the Arabians carried 
their arms and their sciences into Spain ; and in 
the thirteenth century, the works of Ptolemy 
were translated into Latin. 

After astronomy had been fairly introduced 
into Europe f was it long before it was attended 
to in England P 

No ; the flame of devotion to this goddeM 
was now kindled, and it soon spread, and blazed, 
in almost every kingdom of the western world. 
Roger Bacon was the first Englishman, whose 
astronomical attainments excited the wonder^ 
c^ a neighbouring nation, and whose knowledge 
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called forth the jealoasy, of his associates at 
home. 

ff^hat neighbouring nation 9 what jeaiousy? 

At the uBiversity of Paris be was regarded 
as a prodigy of leamiog^ and not without rea- 
son ; for^ among a mnltitnde of attainments^ he 
understood the nse^ and mannfecture^ of convex 
and concave glasses^ and laid the foundation for 
the. discovery of the telescope by Galileo. But 
you are prepared to admits that he lived on the 
e<mfines of midnight darkness; hence^ his asso*- 
cktteSy represented to the multitude^ that he 
maintsdned intercourse with infernal agents* 
Under this ridiculous pretence he was restrained 
from reading lectures; his writings were not 
allowed a wider circulation than the walls of 
the convent ; and^ finally^ when he had reached 
the age of 64, he was imprisoned in his cell, 
where he continued twelve years. 

Did Roger Bacon adopt the Ptolemaio sy$^ j 
tern? 

There can be fittle doubt of that^ since it 
was all that his utmost diligence could eflfect to 
read what Ptolemy had collected. Under his 
circumstances, to have struck into a new path, 
would have been almost inolpossible ; for you 
may observe, since the Ptolemaic compilations 
had been conveyed to Bagdad, since they had 
been studied there, under the patronage of a 
powerful race of Caliphs, since tbey had been 
translated into Arabic, cherished in Ai-abia, Per- 
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sia^ and Tartaiy^ brought into Spain, trans- 
lated into Latin, and received into every king* 
dom in Europe, this error had now taken a 
deep root, and a very extensive range, and was 
firmly wrought into the minds of men. 

Certainly ; and the removal of this prejudice 
must have been attended with considerable diffi^ 
cuUy? 

Yes ; with more than it is possible for any 
youthful mind to conceive: for, in support of this 
univei*sal error, it was thought, that several pas* 
sages of the Bible lent their aid, and, as more 
light broke in upon the inquiring mind, there 
was difficulty in uniting faith and theory. 

Did any one attempt to do so? 

Yes; Tycho Brahe, who flourished in the 
latter end of the sixteenth century. His mathe- 
matical acquirements were considerable, and he 
was too well acquainted with the motions of the' 
heavenly bodies to suppose their centre to be 
any where but in the sun. He was struck with 
the beauty, simplicity, and harmony, of the 
Pythagorean system, which was brought before 
his view by Copernicus. He, however, was per- 
plexed with certain passages of Scripture, and 
the result of the whole was the invention of a 
most ingenious system. 

JVhat was that? 

His objects were two: the one, to allow the 
earth to remain fixed in the centre of the system ; 
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the other^ to cause the planets to move roand 
the sun. This was difficulty but this draw- 
ing will illustrate to you bis idea of the 
earth being quiescent in the centre, and of the 
sun and planets being carried about it in a 
year, while these, by their proper motions, re- 
volve round the sun in their several periods. 

This was certainly very clever; hut will you 
tell me if there really is any thing in the BibU 
which ought to have puzzled him? 

I dare say I could refer you to at least 
two dozen passages which intimate that the 
sun rises and sets *, and consequently seem to 
imply that the earth is stationary; but when 
we recollect that that inestimable book, is given 
us, simply as a guide by which we are to regu- 
late our conduct, and not as a chart illustrative 
of astronomical investigations; that the lan- 
guage used was in conformity to the appre- 
hensions and opinions of those to whom it was 
addressed; that it was not intended to raise in 
their minds speculations unsuitable at the mo- 
ment of discourse, all difficulties connected with 
this point immediately vanish. 

Did Tycho Brahe do any thing morejbr the 
astronomical world than what you have told me P 

He discovered the truth of what Hipparchus 
had suspected nearly two thousand yeare before, 
that the fixed stars are subject to remarkable 
changes. 

* Memorandum II. 
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Haw came he to discover this 9 

In bis time a new star appeared in the Chair 
of Cassiopeia^ which^ after haying shone for some 
months^ with such splendour that it was visible 
in the daytime, faded away gradually, and at 
length became invisible. 

Can you give me an instance of any thing 
similar ? 

On the 10th of October 1604, the scholars 
of Kepler discovered a new star in the right leg 
of Serpentarius. — It was very brilliant at first, 
then suffered a gradual diminution of light, and 
totally disappeared about the beginning of Janu* 
ary 1606. 

In the neck of the Whale, the star marked 
0, is discovered to have a periodical change of 
brightness* 

Three changeable stars have been observed 
in the neck of the Swan: the first is near to the 
star marked /, the next is marked %, the third 
has been seen near the head of the Swan. 

The star Algol, in Medusa*s Head, ap- 
pears of different magnitudes, at different times* 

The bright stars, Sirius and Arcturus, have 
been observed to change their places by moving 
towards the south, about two or three minutes 
of a degree in a century; and the stars, Alde- 
baran, and Aquila, have also a like motion, but 
somewhat slower, and less easy to be deter- 
mined. 



Digitized by 



Google 



AM ASmONOMICAL CATBCHI8M. 39 

All these changes have, I hope, made some 
good astronomers imitate the conduct of Hip^ 
parchus, and form another catalogue of the stars? • 
This has been the case; Tycho Brahe wad 
the first who followed his example; his cata- 
logue contained the places of 777 stars, rectified 
to the beginning of the year 1600, 

/ hope the ingeniotts system of Tycho Brahe 
was of some use in overturning the Ptolemaic 
iystem, and in introducing th£ true system of the 
universe 9 

Religious bigotry on the one hand, and phi- 
losophical pride on the other, were hard things 
with which to contend; and this Copernicus saw 
so clearly, that, though he had fully adopted 
the Pythagorean system, and afterwards pub- 
lished it to the world, with new and demon- 
strative arguments in its favour, yet he sup- 
pressed his book for more than thirty-six years. 
Has not Bonnycastle somewhere described the 
heroism of Copernicus ? 

Yes; I will read to* you the passage: — 
'^ Seized with a daring enthusiasm, he laid his 
hands on the cycles and crystal orbs of Ptolemy, 
and dashed them to pieces ; and with the same 
noble frenzy, he took the unwieldy earth, and sent 
her far from the centre of the system, to move 
round the sun with the rest of the planets; so 
that, of all the celestial equipage with which she 
had been formerly digjdfied, there only remained 
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the moon to attend and accompany her in her 
jonmey." This is admirable! and Sir John 
Pringle, in his Discourses addressed to the Royal 
Society, observes, " At the appointed time, 
when it pleased the Supreme Dispenser of every 
good to restore light to a bewildered world, 
and more particularly to manifest his wisdom 
in the simplicity, as well as in the grandeur 
of his works, he opened the glorious scene 
with a revival of sound astronomy, and raised 
up Copernicus to dispel the darkness in which 
it was then involved." But we must proceed, 
and I will introduce to you one of the greatest 
men that ever yet appeared on the globe; greater 
than Hipparchus, or Ptolemy, than Tyeho Bi*ahe, 
or even Copernicus himself; for these were all 
indebted, for a considerable part of their know- 
ledge, to the Chaldeans, the Hindoos, and the 
Egyptians; but Kepler, by his owo talents, and 
industry, made discoveries of which no traces 
are to be found in the annals of antiquity. 

fVillyou oblige me with one illustration? 

The orbits of the heavenly bodies had al- 
ways been supposed to be circular; their con- 
junctions, oppositions, and other mutual situ- 
ations, not returning again in the same time, 
and their distances from the sun, appearing to 
be greater, and less, in the different stages of 
their progress, were sufficient to indicate, that 
their orbits were elliptical : but it required the 
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mind of a Kepler to perceive, that all motion is 
naturally performed in straight lines, and that, 
when a body moves in any regular curve, it 
must be acted upon by two forces, one which 
sets it in motion, and another which opposes 
this motion and changes its direction ; and that^ 
by the union of these two forces, the former, 
called the centrifugal force^ and the latter, 
named the centripetal force, all the planets are 
maintained, and move in their respective orbits. 

From this it is evident, that Kepler defended 
the Copemican system ? 

He did so. 

/ wish you would give me a little more ejcpld' 
nation of these two forces. 

By centrifugal force, is understood, that force 
by which any revolving body endeavours to fly 
off from the centre of motion, in a tangent to 
the circle which it describes; and by centri- 
petal force, that force by which any revolving 
body is made to tend towards the centre of its 
orbit. 

This great man also happily conceived, that 
there might be some proportion between the 
times of the revolutions of the planets and their 
distances from the sun ; and he found that at- 
traction varies reciprocally as the squares of the 
distance; so that at double a given distance there 
is a quarter the force exerted, at half the dis- 
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tance^ four times the strength, which must neoes* 
sarily influence the revolution of the planets. 

The stars in each constellation are, I see, 
marked with a letter of the Greek alphabet.^^ 
ffhose thought was that? 

It was the suggestion of John Bayer, a 
native of Germany, who first introduced it into 
his charts in the year 1603. 

Were there any further steps which led to a 
rapid improvement in astronomical information 9 

The accidental discovery of the magnifying 
power of a convex, and a concave glass, wheu 
suitably adjusted, and the happy use made of 
them by Galileo, were circi^mstances of con- 
siderable importance. He gradually increased 
the powers of this instrument; till, from mag- ' 
nifying only three times, he produced one which 
magnified objects a thousand fold« 

Surely a new scene must now have presented 
itself to the eyes of the astronomer? 

Yes ; and a scene as astonishing as it waa 
new. Venus presented an appearance resem- 
bling the phases of the moon, and hence it 
might be iliferred, that the earth also had a 
d^y motion. The four satellites of Jupiter 
were observed attending that planet, and hence 
it appeared probable that the moon accompanied 
the earth during her annual journey. Hills 
and valleys were discovered in the moon, and 
hence the difference between the earth and 
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UMie hebvvtily bodies «fif$areA likely tiot to be 
M great te h^ beed iiKmleati^d, aod kaftgioed. 
I{a$^ succeeding astronomers been satiffi^ 
wiik the degree (^perfection to which GaHtn 
hrOKghthis glasses? 

no: tubes of stupendous magnitude, c^ 
aknost unmanageftbte leiigtb^ and cafiabte of 
magnifying an object to an amazing degre^^ 
fatfye beea the result of great eeal in the cause, 
and of great fttteation to tbe subjects 

Who are the persons fe^ Aove distiagm^d 
themseii^es bjf their carefml eonsfrttction i^teh'- 
scopes, itnd hy their exposure to the cold ndd^ 
night air P 

In tbe middle of tbe sef eateenth ceattuy^ 
Hujrgens aad Cassifii stood deservedly ccmisih- 
cUoub; and we rejoice that in the present day 
the munificence of our venerable Sovereign has 
enabled dor great H^ischel to give fuU Bcope to 
lili race genins. 

But jfou hqve not said one word to me about 
an astronomer whose name I have often heard 
you mention, that is, Sir Isaac Newton. 

But I .am willing to say, as much asiypu 
wUl }Ste t9 h^ar: where shall I begin? 

1 should Uke to know when he, lived, and for 
what he was distif^gmshed. :. , 

: He wap borp A*D« 16^, wd died in 
l72Civ H« seems to bave been , endowed with 

D 
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rapeiior ftenlties, in order to dMpataf the nrittff 
of ignomnce and enror^ wbich dondcd the ndadte 
ol men : sagacity, penetration, energy of mind, 
diligenee, modesty, and lore of retirement^ 
marked him daring the whole progress of hie 
tife. 

ff^U you oblige me with one or tmofMti e# 
Uimstrutions? 

Thongh the reacSng of Euclid, forms th0 
boundary of mathematical attainments of e 
multitude of students, it was scarcely the study 
of one week to Newton. Exedipt from the 
gradual process necessary to mankind In geoe^ 
ral, he advanced at once into the higher Mdi 
of geometry, and, before he was two^^and^tirenty 
years of i^e, he had laid the founchition of/faifc 
two immortal woiics, hb Prineipia and Vm 
Optics. 

O, how I should like to read themf 

How different is this observation from tbt 
fear which you expressed upon a former oceairioni 

But do not now think of that; tell me mere 
respecting this wonderful man. 

I shall take peculiar pleasure in exfalMting 
to you some instances, which will more folly 
lUnstrate those properties of his exalted mind^ 
which I have already enumerated. , 

In the very rapid survey which we have this 
momiDg taken of the progress of astrommly^ 
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yoti iHa^ t iMiik; %fe^ B^ht bl^eakbg thrcmgb 
darknesJI, atid ortlfer riAng ottt of cotfftiskm; 
Imty {tfHl; ei3tn|)aratilrMjr, Iifttle had been effeeted. 
ifhUi^ii^nti xmsetami tiftiW^ atfd proud world, 
if6ed«kl a' gaide^ pre^remineDt In wisdom, and in 
inieidbliit^ ; onewh6 coold Surmount the pre- 
iffledti^dOfbiirownF heart, and risle above th6 
pttysiAiee^'^ ot^etis: and all this was found in 
'Hiwttkk ; for he 1m|K)^ed tipon himself two 
greitt tiiaatSms, ftom which He did not ditiviate :-^ 
trst,- we^r toiihrfAkf fibvtk ia dbctrinffe which Mtd 
i^yMi^e' on ft^ sidd;' and' secondly, nevfer to 
Minit dhy ddctHne wl^en tins evideiiee was 

f Mtt endeatiour id Vefnemher th^se 9i>b 
mMini. ^ •• '. ' - 

Bit BEfiflc what J say: they are only re^* 
t(](a!site fti astronomic, but' Necessary in iSni- 
nkij : of commanding importance, when yoa 
iMft ^e lectures of Newton ; and indispen^ 
Mibloy when you read t'he precepts of Jei^us 
Ch^iit. 

Do yon think, indmma, that the NewtofMHh 
Byslem^ cannot he destroyed hf any pMhsoph^ 
wha sialt hereafter arise 9 

Ttett id imposrible; it mtu^nl rimain tink> 
khH&eiF WhQe the present frame of nature cotk^ 
IttlVieA ftai etistenee; ' 

From what you Aav^ said^ I think t cah 

0^ 
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gather, tkfU Sir Isaac Newton em^rmed^ and 
indeed estabUshedy the Copemican Sjfstem? 

He did 8o. The laws of grayitatkm and at» 
traction^ which he^mw operating on the eardi^ 
he Implied to the h^venly bodies } he selyeA 
the problem of Kepler, to which I hafre ad^ 
verted ; he discovered the cMapositiQii «f light > 
and revealed all the secrets, and removed all the 
.difficulties attending the movements of the 
watoy world. In consequence of t^ peculiar 
character of his mind, a mind like whiph^ in 
lbi*ce and in humility^ in firmnew and in mo- 
desty, perhaps never before lighted upon ow 
globe; the whole circle of sciences was enricbedi 
algebra, geometry, mechanics, optics, chfono-^ 
logy, philosophy, and astronomy, all shone fortji 
with new lustre; and they were presented by 
liim to the world with augmented dignity aa4 
jresistless impoitance. In fact, he did all tha( 
.the period allotted to human life woi^d allow 
him to do« Nothing less than the revoluti<m of 
a considerable period of time, with the cpostanl 
use of instruments of increased power, could 
have accomplished more. 

Happy for us, we live in a day when Herscfael 
js known ; hia stupendous glasses have eaqpited. 
jmc admii*ation, his discoveries ha^e warmed 
our hearts from time to time, and with penewe4 
amotion we hfive inquired 
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** At what fiz'd point in space, Jdiovah dropp'd 
Ilia alackenM line, and laid hit balance hj. 
Weighed worlds, and measur'd infinite no more; 
Where reared his terminating pillar high, and said* 
I stand, the plans proad period; Ipronounce 
The work accomplish*d, the creation dos'd*" 
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CHAPTER IV. 



ON THE USB OF ASTRONOBfT. 

Yov told me, mammaj you tDOuld favour tw 
wUh a distinct conversation on the uses qfastro^ 
nomy. Can you not do so ta^ay 9 

You are aware, that some of these uses have 
incidentally developed themselves; bnt I see no 
objection to presenting them to you in a collected 
form, that you may, at one view, cast your eye 
on them, and thus the more easily retain them 
in your memory. What has been said wH!, 
liowever, enable you to assist me in making the 
arrangement. How shall we begin? 

/ will mention one of which I have been 
thinking.-^It appears to me, that an attention to 
astronomy must greatly improve the ndnd, by 
adding to the force and penetration of the human 
understanding; and that not simply by exposing 
a numbef^ of interesting truths to view^ but by 
banishing a multitude of superstitious opinions 
and vain fears. Cf this I should not perhaps 
have thought^ had I not heard some persons y from 
their ignorance of asti'onomy, express their fears 
at the appearance of a comet; and I was this 
morning reading an account of the practices of 

3 
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i&e wfer^itimtM Hindoos at the ihn^ rf an 
eclip$e. 

You may read it, if you please. 

^^ j^n ecUpse Mppened in the year 1666.^«w 
B fm ie r imw. then otDeiki ; and upon the day om 
tchich ft hd^fpened, mcemkd the terrace of km 
hamee^ which was situaied near She hamkofthM 
Jummahi whence he Meld a^ mntmeridUe 
erewd imembied mi ekkar eide ef the^slapmg 
Imnk^ijfihai river, stamdingin the witter as high 
as th^ giiiBe, demure^ laaking t^ ta ibe shf\ 
Jer the purpese cf plsmgmginto the stream the 
imstOHi tiuM they shmld per^eiw the ectif^s cMvx 
memxfrom the dreadful imauH ef the celestial 
dragon. In this great and nwUey assewddags, 
peepk of all agm and degrees pramkcmmsfy^ 
mingled, from the venerable Brahmin, bending 
beneath the weight ef age, to the child of siv 
years old; and from the exalted Rajah to the 
tlieanestme^ittnie. fFheOy at length, that tdipse 
began, they cdl raised a mighty outcry, xmd the 
whole muliitude at once plunged entirely into thi 
Water ; and this immersion they repeated sever sd 
times t then standing upright in the water, de^ 
mmMy l^ing up thm hknd^ and eyes to heaven, 
muttering certain pf:ciyers all the while with 
great fervour, fi^am iim4 to time taking water in 
thkir^huffdewhich they threw up towards the sun, 
betomg down their heads very low, and mfiving 
and twisting their arms and hands in an hundred 

o4 
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d^^fer^nl directions; tkey contimmed tbe$e mpkk 
tricks to the very end of the eclipse^ when 4verj^ 
one throwing a pkce of mloer to some distance 
into the uHtter^ and givmg alms to the Brahmins 
who attended^ they reiiredj^ having their old qjik 
parel behind ihsm^ and putting xOO new vest^ 
ntentSy which. they had previously brouglU, and 
which lay carefulfy, folded \up . on the a^l^oiait^^ 
aand. Upon all the saerhd rivals ikraughmd Umn 
dostan, he describes the.sam6 crowds as assemkledf 
(ind the^ame con^Ux {fereinames as tdJdfig places 
And not only on therkfers tfiese rites took place^ 
hit atihe^axiaus tanks w reservoirs of sacr^ 
\vater, pariicularhf at the vetierated. cisfem ^ 
Topnasar^ where were .colUcted Higethfir sm 
fkwer than one kindred mi Jl^ MofMi^ 
worsbipp^s:' 

Yoar Veadiog brings to my oiiad another 
uise of astmnomy, which is, that a^trqlogy is 
effactually eradicated by the pmic^les of ^4;lMflr 
ficience. We do opt explore the hoaYep^ foe 
the sake of pcetencUng to become acqwinl?^ 
trith the benign aod maligoaut inflaeoow of 
the heavenly bodies^ of unraveUiDg tbei hidden 
eventfi of futurity, nor to biiftieii om: Ueuioiie^ 
with a catalogue .of th^ g^ardiAa, geiu) of tb? 
planets^ or with the hea¥^u4N>m saverei^^^ . as 
innumemble aa the stats th^ go?eni i tjut for 
the purpo^js of ^olai^g <mr i^^nds> of iat 
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wnaing <mr uifbrtaatioQ, and oi, multiptyiiig 0W 
onnforts. 

fFUl you enumetaie some of its other tues? 

It k indispensable to the husbandman and 
tke mariner; indispensable in historieal records 
and in religions worship; and iiidispensable is 
gecgrsf^y asi weU as in navigation* I bav/e not; 
indeed, ytt said enough to shoRr yon the. tMt 
iflEiportaace of aj^ronoQiy to those who formerly 
"vsntored on the tcaokless oceao^ and the n# 
Jasa traddessdeset^ts of Arabia, atid: Africa. Th^ 
^ters in the Great Bear wete aViltetthp guide of 
the raasd, and tke^vrngm^ of (hcf ittlot^ asd th« 
wagoner. I have iitfroduod th9 words ^^ bisr 
torical records V' aod should ^Wkh to observe^ 
tbat the* deeper we penetrate in|?0 the records of 
antiquity, the more and more we are obliged to 
aee that very distant ae^as are. solely the records 
jof astroQomy ; that the fictitious story of Qsirif 
or/N«ab, matching over, subduiiig, apd ferti** 
thing' lly.etgth, and instructing it» various iuh 
h«iHliiita*ia tlie irt3 of husbandry^ aqd ia tbf 
|Nriitc>ple$ of ctvilittttion, was principally t« 
be understood pf the sun, peribrming round the 
globe bis amiqal ^ppwent revolution^ .warming 
•Atld fefjkUinog^ a« well, as illuminating aod invir 
Ijoralwg'in his prs^ss, its different regions; 
and that, in the> ooiistellations> is to be read 
a considerable pftrt of the bistoryi tl^eologicid 
t^ ciyil) of t^p cuK^^iilt ifork}. H^^oel aqt 
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Biseosiblf/ led to tbink of aztotber use of 
ironomy. 

Do not onhf think of, but mentiom it, my dear 

It eertainly ^Drms an impoftantliokJ 
Ibe puzzliqg mythology, and oomplex. 
Ibgy of the ancients, and tbe simple fafadkory attd 
hiodest dirQndk>gy of tbe Bible, it. coD€en«» 
trates tbe scattered rays that diverge from Chtae 
aources cH information, rendering the ftpMier 
niore intelligible, by removing tbe giare emk 
Around it, and the latter n»ore predons, siaee^ 
from i^ery <irdeal, it risea afrefih tdtfa .anrivallfld 
perfection, and with unborrowed beauty. 

ff%ilyou oblige me viik a few iliusttmtmu 
efiihe use of astronomy^ in ajironbk^cal calcuiti^ 
4kms? 

' A passage from Newton's Chronology of as^ 
tient Kingdoms win incont^stably prove thto* 
^^ From thocircumfi«anee of Chiroo hayimgSxxd 
tbe position of the solsticial and e^u^Mial 
points IB the 3;'ear 939, and lirom IVfetad haiAag 
observed, in the year of Nabonassar 6^1^ that 
the summer solstice was then in the eigfatk de- 
gree of Cancer, he has, by a retrogressive cat 
i^alati<Hi, i>een enabled to fix wHb precision, the 
sera of the Argonaatic expediiioii. This luiglk- 
meat is thus formed : duriogf the interval whidh 
elapsed between the celestial observations ^Aiitde 
^ ^we^tWQ ancient aetronomers^ the solsiio^ 
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fiad, 2» Temarkecl; g^me bade? ddgdeas; Jiwm^ 
ikdjnititme recedes diedegceeria about sarebtjrt* 
t|fb ydare^ and 7 de^ffecs in' Av« liaiidrad *aaidl 
^Mir.yeart. By coontittg tfaisd yvars. imok frdkft 
^tt yiwt «f. NabooiiflBar, the nsirit^vpaiibe^ that 
lkKAi^g<>iaiitic'6xpMUk>Q took'^koe^att^ut'tti&p 
InndcBd Biid.tlnty^4&ix jieabs ttefire Ghrkt/* -^ 
Again: ^^ In Egypt^ the beUacal rising ctf 
flbii^^ wMi iidmh\4imkyra^ began, 

marks the period of the coteomMeHienlr of tkie 
Jigjipltoi wpplrej t foo by tttrogressitv qcn^uta* 
^ttcbp ato^-w^U iasifttnh Ifae <ei^nda]ijpi)esiarr6d^b§r 
Sfcdbmyj weilsdyitlwtfiiriasifdsd^heUtfciAtr ia 
Egypt, two;«hmiahd'yBMP& bdb»^thfailKrtli<if 
JesQS Pwi*/ 4^b4 thBffifiwe tlhPiPWfefWft infer- 
race is, that'.Egjfpt.iearislied Ibup thousand 
years ago ; a fabt * a^eable to factory, and 
greatlycbnrobor^te(l by the monuments 9f its 
grandeur yet re<l^^ni^g. By tbie sao^e netro- 
gressive cairji)aiti<Mi» . y^sgiJftted by tfae.prMflssion 
of the equinosesy at the mte of sefenty-two 
years to a degree/ it may be ascertained, that 
to the inhabitants of Chaldea, the Pleiades rose 
l^Ii^Kjf^, pr^ JA. ^\m ^^rdm tbat Ihe vernal 
ffiu^ ws^ ip .t^p $is£ degr^ of liaMrafl!, frbcrtit 
the period of the d«jb(ige^/ Tbua it was uodiar 
i^ fyLVff^T^lfk viftug cif those ataH^ ^/vhidx by 
h(t9t}mtm^^^»» te'k^bteatf) 

.^nien% ^ 9)1 jfAftrii(«i% tbiift ihenk fi Neah 
commenced i^ voyage on the waters, wbicli 
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^Offierspread the earth;* and pei'hapsit was owing 
"to this oiroiimfitaiice of Jkhe ttiity«*saL:Hiiiiiilft^ 
fekm taking ^laoe when the sun ifas.ia the ngn 
mi Tannifi^ that the bull wnsan ^bjeotof gene» 
ml distinotioD and Ten^mtaon/* Tims it ap. 
petal, that aatronomy fnniifaes a oatamT.and 
invariable' standttrd' in /the * meairaiefReikti^aC 
'.time. ,'-1 : • ■' •:• -, A 

Are ffiare urn/ adMtiMid:hti^raliiM& 
wtMiy rfaatromomy? • ; it . •; . x 

Yes; when we refleeton the ibinuMiA tinuk^ 
^/tak thrasand worlds^ all in, ttotiony yot- csbn^ 
iregnlar, add haimottiDns,^: it affords the mML 
«Kalted ideas of G6d and of.fais wdrks.' ' 

« Th^ Lord of all, hinndf throiighall SSSba^i^ ' ' - 
AiBtains, aid ift Ike life rf allthat Eveia 
{ M4ti|re is but.a name for an eflfiact 

Whose C4i|8e is God. He feeds the secret fires, . 

By which the mighty procefs is maintain^. 

He sleeps not, is not wearjr, in whose si^t ' ' 

Slow droliag ages are as transient dayt. 

His woric is without labottr, hU dm^jBrn 

No flaw deforms, no diflbniltj thwaitSi 

And whose beneficence no change exhausts.'' 

But this is not all : astronomy corroborate^ 
the Mosaic records^ which detail the events of 
the first ages of the worid. 

Not only are the constellations in the north- 
ern hemisphere of great importance in this 
respect^ bnt those, aiso> deMneated on the 
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touthera hemispherey are a most interesting^ 
commentary upon the ten first chapters of 
Genesis. So that I do hope astronomy will be 
found sabservieut/tdtte noblest purposes^ and 
I trnst I shall be able to collect within the nar^ 
row compass of this' sliort Mries of conversa- 
tionsy truths of primary importance^ as they 
^Yidj^ntly form a p^y of the basis of tbe re^ 
legion of theBiU«»^ 
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CHAPTER V. 

Wb tave, my ^cbt chfld, In bur ftritief cbnvfer^ 
sations traced out the rise and prog<^ i)f as- 
tronomy^ and have ascertained many of its 
uses. I have endeavoured to prepossess yoor 
mind in favour of the Copemican system, whidi 
consists of the sun, seven primary, fourteen se^ 
condary planets, and comets. We will now 
direct our attention to each of these, beginning 
wit^ those pre-eminently interesting to us; the 
sun, the earth, and the moon. 

The sufiy you have told me, t; the centre of 
the system, round which the planets revoke* 
The suUy I suppose, is nearly in the shape {/* 
on orange? 

Yes; but why do you ask me that? 

Because the sun always looks to me like a fiat 
circle* 

If I wish to express to you the true form of 
an orange on this paper, which is a flat surfiEU^, 
how should I perfoitn it? 

Fou would draw the outline, throw in the 
shadows, and then colour it. 

Look at those globes on the oiddiiQard^ which 
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fiieto the wmdows: why do fth€^ appear of 4 
^iberical form? ' 

Becw$se the li^htfaiU an the mast ptdndtieiit 
parts 0/ iheglohes, lemrimg the other pturts nwr4 
or le§8 in shadiw. 

Now, observe wfcai I say: M^ben a g)obulai^ 
body 18 near enougb to appear of its tra^ figtif^l 
t\B» ^pearance is owing to the Hght, and sba^ 
dow being both obvious. Bnt when a body is 
almost «dl laininottB, or when it is removed to 
neU a dhtanee, that tbese distlwtions ttre tm 
afcsefvpble5 the sphere mo loftger appears of it« 
troe shapis, bal lookd fike a flait eirote; thdsit 
is wi^ tto SQO; it appears to us like a briglii 
flat drcte, T^bloh Aat cirelef is termed (he mtCi 
disk. Hiat thfe sun i9^ a spAieileal form, yoa 
will not doubt w^tf I inform you, that It iJHttni 
aMund tt» laxis in tather vniore than twent^^fiv« 
days. 

T%erdi$^mce ef the Mn seems so inaccessibly 
great, that I shotdd Uketo know, how this motion 
Has^ been oifoisrtainiBM. 

Ilii^proportionid oi^^andistanee of the eartit 
ftam'tlK) «ufl, is KMV6 htmdred thousand mileef, 
^ wfaiiih imiMttse distene^ you witt be able t6 
SfMnfamcM^ adbqttatciidea, wh^n I tell y«u thkk 
im (Sfltntttep Itf^ig^t hatidredand niaeiry lAoiit 
sand miles, while the diameoi^ «f the ^rth h 
Mt tnwfc than'4SMif!gn tlt^ousite^'iiiine blindred and 
seventy miles ; so that the sun is about onem^ 
lion three hundred and ninety-two thousand 
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ivt buQidred tiiries larger tbtii the earth ; the' 
Dumber of solid miles of wbicb it consists, arot 
tbre^ buodred and sixty-nine tbousand> one 
hundred and twenty-one biUionis of solid miles i 
and hence it follows^ that its distance most be 
extremely great, since it iqypears not much 
)ai|fer than the moon, but, notwithstandini; 
this^ its rotation on its axis is cfq[>able of proof* 

J long to hear how. 

By the motion of a certain number of daik 
ippts om its surfince, and these are found to bav# 
a motion from ^ast to west; and thdir quicker 
motioQ, when they are at the centre than when 
Ihey are near the edge, ennoes that the sun is A 
spherical body, that he turns on bis axift in. h 
contrary direction, or front west t6 east^ that hb 
is twenty*flve days in peHbrming this revalutioHi 
aiid that his axis is inclined to the plane of tha 
ecliptic, seven degrees and a half. 
\ Do these spote^thrm^h iucceedmg revolutions, 
id^f^a^ present the same aspect? 

No, far from it : the spats are sometime Of 
ja' Comparatively moderate 6iiie^ while at other 
^tiines a single spot has been seen much lacg^ 
.than the circumference of the whole eanh; and 
they ate. so changeable in their situation and 
j£^are> as frequently to vaiy^ eftn during the 
time of observation. 

Hasse these spots an^f effect oil the ranV 
Mght? 
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" It is probable, they have. The page of his- 
tory informs us, that there have been penods« 
when the snn has been deficient in its accus- 
tomed measure of brightness, and has shone 
with a dim light for the space of a year. This 
might be the effect of the magnitude, or number, 
of these spots, though the cause at the time might 
not be known. 

ff^hat number of 9pots have been seen at 
onceP 

About the time, when they were first ob« 
served by Galileo, in 1611, forty, or fifty, of 
them were seen at a time, but at present we 
seldom observe more thau thirty, and there have 
been periods of seven or eight years, in which 
none could be discerned. 

fFTiat jpu say leads me to suppose, then, that 
there must be an appearance, and a disappearance 
of these spots, totaUy different fr(ym that which 
arises from the rotation of the sun on its axis, 
which creates a movement from east to west. 

That there certainly is, and at the disap- 
pearance of a dark spot it is generally converted 
into an illiuninated fisecula, or luminous spot, 
which appears much brighter than the' other 
parts of the sun; 

Of what do these spots consist? 

Of a nucleus, or central part, which appears 
to be much darker than the rest, and to be 
surrounded by^a kind of mist or smoke. 
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fFhai causes are supposed to produce these 
spots P 

Some philosophers have been of opinion, that 
they are occasioned by the smoke, and opaque 
matter,, thrown out by volcanoes, or burnings 
mountains of immense magnitude; and that^ 
when the eruption is nearly ended, and the> 
smoke dissipated, the flames are exposed, and 
assume the appearance of himinous spots. 
Others have supposed them to be occasioned by^ 
a number of planets, circulating round the sun, 
at a small distance from its surface ; and others^, 
that they are clouds, floating near its snrfece^ 
The opinions of M. de la Hire, Dr. Alexander! 
Wilson, Mr. King, and Sir William Harsohd,. 
are interesting, 

ff^hat was the opinion of M. de la Hire? 

The sun he ima^ned to be in a c<mtiniial 
state of fusion, and that the spots, which we 
observe, are only the eminences of large masses 
of opaque^ matter, which by the irrtgular agin 
tation of the fluid, sometimes swim upon.the 
surface, and at other times sink, and disfqipev^ 

fVhat lias Dr. Alexander ffllson, of Glas^^ 
goWf attempted to prove? 

That these spots are excavations in the kin 
minous matter, that environs the sun's body, 
and which is probably of no great dc^h. 

PThai were Mr. King's sentiments? 

In 1788, this gentleman published a dkiser^ 



Digitized by 



Google 



AN AMROKOllttAL CATBCHIdBf. 51 

tatioti oA the sUn^ in which he advanced the 
oi^i^on^ that the real body of the sun is leas^ 
than itd apparent diameter ; that we never dick' 
cern the real body of the sun, except when we 
see its spots ; that the sun is inhabited as well as 
the earthy and is not necessarilj subject to bum-* 
ing heat ; and that there is in reality no violent 
elementary heat essentially existing in the rays 
of the son themselves^ but that they produce 
heat only, when they come in contact with the 
planetary bodies. 

But what is the opitmn of Sir WilU&m 
Herschel? 

He supposes the solar spots to be the opaque 
ground or body of the sun, and that the lumi^ 
nous part is an atmol^here, which being inter^ 
cepted, or broken, gives ns a view of the sun 
himself. 

Do the ancients appear to have had any fio^ 
Hon of these spots tn the sun? 

They generally consider it to be e body of 
pure fire* 

ffiHydu tell me, my dear mamma, how you 
understand the account given of th^ creation of 
ike sun in the book of Genesis. I read, God 
s&id on the first day, *' Let there he light, and 
there was UghtT and on the fourth day, *' God 
said. Let there be light in the firmament of the 
heaven, to divide the day from the night.'* 

It appears probable, that the particles of 
b2 
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which the sun is composed were the first day^s 
work, and that the concentration of them into 
one body, was the work of the fourth day. 

There is a very interesting foct, which was 
first observed by Mr. Childrey, about the year 
1650, with which I should wish you to be ac- 
quainted* 

fFhat is that? 

. It is what is termed the zodiacal light, first 
so called by Cassini, in 1683, and by him der 
scribed in the following manner : ^' This light 
accompanies the sun, and is usually attributed 
to his atmosphere. It is seen at some season^ 
of the year, either a little after sunset, or a little 
before sunrise. It appears at first sight like a 
faint, whitish zone of light, resembling the 
milky way. Its borders are then ill defined^ 
and scarcely to be distinguished from the twir 
light, which is seen commencing near the hori- 
zon. As it ascends above the horizon^ it becomes 
brighter, .and larger, to a certain point, after 
which the approach of day renders it gradually 
less apparent, till it becomes quite invisible. 
The direction of its longer apparent ads, is ob- 
served to be in the plane of the sun's equator, 
but its length is subject to great variation, so 
that the distance of its summit from the sun 
varies from 45^ to 120"."" 
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CHAPTER VI. 

OF THE FIGURE AND MOTION OF THE EARTH. 

Of the general questions^ which respect the 
earth, some must be allowed to occupy their 
appropriate places among the rest of the planets; 
but I wish now to direct your attention to two 
topics, respecting the earth, namely, its figure 
and motion. 

In a former lecture, mammay you told me, 
that Anaximander asserted that the form of the 
earth was cylindrical. fVho was it that dis^ 
covered the earth to he spherical ? 

It is not known, but the doctrine is of great 
jEmtiquity. 

Pnil you show me, that the doctrine is of 
great antiquity ? 

At the taking of Babylon by Alexander the 
Great, eclipses were found to have been set 
down, and computed for many centuries, which, 
without a knowledge of the globular figure of 
the earth, could not have been known. 

Can you give me another instance ? 

Thales, the Milesian, who lived about six 
hundred years before Christ, was acquainted 
with this fact. 

But though this fact was known to some 
b3 
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philosophers, are there not many proofs, that this 
knowledge was confined to a very few persons ? 

Yes ; some of the greatest poets, and mathe-^ 
maticians, were ignorant of it. Heraclitus, a 
Greek philosopher, who lived about five hundred 
years before Christ, thought the earth was in 
the form of a canoe. 

fVhat did Aristotle think ? 

That it was in the form of a timbrel. 

And what was the opinion entertained by 
most persons respecting thefgure of the earth ? 

It was supposed to be a large circular plane^ 

But what really is the form of the earth 9 

The e^rth is of a round or spheric£4 figure^ 
nearly resembling a globe. 

Will you mention to me one evidence of th^ 
earth being a round body ? 

The voyages of Sir Francis Drake, Lwd 
Anson, and Copk, who set out at different times^ 
and by steering almost continually westward^ 
arrived at the places firom whence they de^ 
parted, 

Can you give me another proof or two ? 

The circular appearance of the earth itielf^ 
and the loss of the view of the lower part of a 
vessel, before the upper part disappears ; which 
must arise from the water betweeii the behplder 
and the vessel, having the form of a curve. The 
circular shadow of the earth upon the £ace oi 
the moon^ in the tim^ of a luQfu: ficj&^y ^vipf^es 
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the form of the earth; besides which, from 
observations on the other heavenly bodies^ its 
figure might be gathered from analogy. 

But are not the hills and valleys upon its sur^ 
face, irregularities sufficient to destroy its rounds 
ness? 

No: the highest mountains, with which we 
are acquainted) bear a less proportion to the 
Whole .bulk of the earth, than the small risings 
on the coat of an orange bear to that fruit. 
The irregularities on the face of the moon, do 
n^t, we perceive, operate to destroy its round- 
ness; for though it abounds with hiUs^ and 
vafleys, it still retains its spherical form. 

You would, you said, speak to me a Utile 
about the motion of the earth, a$ul I am glad of 
that, since what you have said concerning the Co^ 
pemican system has puzzled me; for the sun and 
stars certainly do appear to move. I, therefore, 
unsh to know what objections there are to an ad-' 
Wiission of the reality of thmr motion 9 

To suppose that the stars move round the 
earth, would require a swiftness of motion, which 
is ^together incredible. 

How swift would that motion be? 

Such is the distance of the stars from the 
earth, a-nd consequently such is the extent of 
the orbits which they ^vouW have to run round, 
tSiftt the nearest of them would move more 
than one hundred thousand miles in a minute. 

64 
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But^ however decisive this may be, is there m 
other objection to the admission of the motion 
of those bodies round the earth ? 

Yes ; the bulk of the heavenly bodies, oom^ 
pared with that of the earth, is a considerable 
objection. 

How much larger is the sun, or are the stars, 
than the earth P 

The sun is a million of times larger than 
the earth, and many of the stars are at least 
equally large. 

To what then might we compare the motion of 
the sun round the earth? 

^^ To the motion of a milLstooe round a 
marble.*- Are you satisfied ? 

But, mamma, while these are some of the 
objections to admitting the motion of the celestial 
bodies round the earth, are there any arguments 
in favour of attributing this motion to the earth? 

Yes ; such a motion will best account for all 
the celestial appearances, and at the same time 
preserves that beautiful simplicity and harmony, 
whiqh is found to prevail in every other part oi 
the creation. 

But, if the earth moves, how is it that we do^ 
not perceive its motion ? 

We must remember that the earth is a very 
large body ; and that the air, and all the things 
lipon its surface;, move with it in open spi|cej 
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where it has do impediment to meet with in 
its way^ to disturb its beautifully even motion* 

To what may we compare the earth in its 
annual progress round the sun 9 

^* To a balloon turning upon its axis^ while 
it floats through the atmosphere/* 

But I h^we heardy that, if the earth really 
moved, a stone dropped from the top of a very 
high huildingy would not fall just at the bottom 
ofitffor the building would advance considerably 
forward during the time (f the fall. 

This is a mistake ; for "it is found by re- 
peated experiments^ that, if one body be thrown 
from another body in motion, the first body 
will partake of the motion of the second." 

IViU you he so Ifind as to illustre^ this 
observation ? 

^^ A stone, dropped from the top of a mast, 
while the ship is under sail, is not left by the 
vessel, but falls exactly at the foot of the mast ; 
and if a bottle of water should be hung up ia 
a cabin with its neck downwards, it would 
empty itself drop by drop, into another bottle 
placed exactly underneath it, though the ship 
shall have run many feet while each drq) was in 
the ah'.*' 

By what term is this motion distinguished ? 

This motion of the earth, which is round ite 
pwp axis, is called its diurnal, or daily ipotiQO« 
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Is any periodical change produced hy this 
motion f^ 

Yes ; the regular return of day and aight. 

Is the earth stibject to any other motion 9 

To one otfaer^ which is called its annual mo* 
tion. 

Can the eartKs annual motion he proved in 
the same toayj as its diurnal P 

The proofe may be easily gathered from 
celestial ai^>earance8 in nearly the same manner 
as the foimer* For^ as that luminary seems to 
more round the earth, from' east to west in 
the space of a day, which is really owing to the 
4iumal revolution of the earth upon its axis, in 
a contrary direction; so, likewise, it seems to 
l\f;ve an annual motion in the heavens, and to 
rise, and set continually in different parts of 
them, which is certiunly occasioned by the 
daily motion of the earth in its orbit, or path 
round the sun, which it completes in the space 
tof a year. 

And will the revolutions and appearances rf 
the different planets also prove, thai the earth is 
W^t the centre of the celestial bodies? 

Yes ; for it is evident, that wherever the sun 
be placed, the orbit of Venus surrounds, and en- 
closes him, within itself; and therefore Venus, 
while she describes this orbit, must really move 
round the sun. 
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fFiUyou kindly illustrate the same fact by 
the motion of another planet? 

Yes : Mercury is always found to keep in the 
neighbourhood of the sun, without ever reced- 
ing from him so £Etr as Venus, The extreme 
brightness of this planet, not only proves that it 
is nearer to the sun, than the other planets, but 
that it regards the sun as the centre of its 
motion. 

fFhat do you think, mamma, of Mars^ 
Jnpiter, Saturn, and the Creorgium Sidus P 

These planets, being more distant from the 
sun than the earth, must necessarily include 
the earth in their orbits; bat, from their ap* 
pearances, it is plain, that the sun, and not the 
earth, must be the centre of their motions. 

fFhat is the conclusion you draw from all 
ibis? 

lliat the earth, itself, must likewise move 
i^ound the sun ; for, since it has Mercury, and 
Venus, on one side nearer the sun, and Mars, 
Jupiter, Saturn, and the Georgium Sidus, on 
the other, more remote, it follows from analogy, 
that, being of the same nature as they are, it 
must also partake of the same motion. 
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CHAPTER VII. 

OF THB MOON. 

Is it possiUe^ that my dear child can behold 
yon beauteous orb, without feeling an irresistible 
de»re, to know something more respecting its 
character and influence ? Let your tender mind 
kindle into devotion at such a season as the 
present, when this delicately beautiful planet is 
riding in awful majesty on high, attended by a 
multitude of lesser lights, which appear to follow 
in her train, or to decorate her path. 

Vau know, nuwtma, how I lave to hear you 
talk; attention does not tire me, difficulties do 
not discourage. I will, therefore, hy imme^ 
diately proposing a question to you, evince my 
anxiety to know more. IVhile we are note look^ 
ing at the moon, I observe a number of spots; 
what am I to understand they are ? 

Unassisted by the telescope, we naturally 
suppose, they are seas, and continents, moon- 
tains, and valleys } but on a more accurate in- 
spection with the telescope we discern immense 
elevations and depressions, resembling the val^ 
leys, and mountmns, on our earth. 

And do you think, that they do not merely 
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resemble them, bui that they really are valleys 
nnd tnountains ? 

From the appearance of the shadows cast 
by these spots it is obvious^ they are mountiuns a 
for m all situations of the moon, the elevated 
parts cast a triangular shadow in a direction 
opposite to the sun, while the cavities are al- 
ways dark on the side next the sun, and illu- 
minated on the opposite one, which is exactly 
conformable to what we observe of hills, and 
valleys, on the earth. 

Are there any means of determining the 
height of these elevations ? 

As the tops of the mountains are consider- 
ably elevated above the other parts of the moon's 
surface, they are frequently illuminated, when 
they are at a considerable distance from the 
confines of the enlightened hemisphere ; and the 
result of this circumstance is, that astronomers 
are enabled to determine their altitude. 
And what height are they found ? 
P. Riccioli observed, that the hill called St. 
Catherine, was about one sixteenth part of the 
moon's diameter, and according to his calcula- 
tion, its height was nearly nine miles, which is 
much higher than any mountain on the earth. 

Bui y<m have spoken to me once, or twice^ 
so highly (f Sir fVilliam Herschel, that I should 
like to know, what he says of the height of the 
lunar mountains. 
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' Tbey have, he thinks, been ovet-t-rated, and 
that with a few exceptions the greater part dd 
6ot exceed half a mile in perpendidilar eleva- 
tion. 

Have not volcanoes been discovered m the 
moon? 

Yes ; Herschel discovered three, in the dark 
part of the moon, of which two appeared nearly 
tetmct, whilst the third exhibited an actual 
eruption of fire, or Inmindus matter. It appeared 
to bum with great violence, and might be com- 
puted to be about three miles in diameter. The 
eruption resembled a piece of burning charcoal, 
covered by a thin coat of white ashes. AH the 
adjacent parts of the volcanic mountain were 
fidntly illuminated by the eruption, and, in pro^ 
portion to their dktance from the crater, became 
more obscure. 

You mentioned the name of St. Catherine^ ak 
appropriated to a spot on the moon; is, then, 
each place of consequence, distinguished hy a 
proper name ? 

Yes: Riccioli divided the lunar region!^ 
among those philosophers and astronomers whd 
have distinguished themselves by advancing thfe 
knowledge of the heavens; giving the names <tf 
the most celebrated characters, to the largest 
spots, and those of less eminence to the smaUeHC; 
and this method is generally followed. 

IVill you tell me the name^ mamma? 
3 
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Yes : I will give ycm a list of the principdl 
i^t8 on the moon^th a map^ by the use of 
which you will soon know the names of the; 
places on the moon> when you view it through 
a telescope. 

In a former c&nversation fom spoke of thti^ 
sufCs atmo^here. The moon is, I suppose, ac* 
commodated m ike same maimer ? 
Why do you my accommodated ? 
Because I understand tke atmospkere, which 
surrounds tke eartk, is of suck amazing joi^ 
pamiage to us in dissofiiinaivng tke Ugkt of tke) 
sunaU around, whick would otkerwise be cqnM 
fined to a stream ff Ugkt in tke directum in 
tMck tke sun is situated, so tkat Ugkt could onfy 
be et^ojfed, u>ken tke face is turned to tke sun. 
I understand it increases tke lengtk of our days^ 
by affording us Ugkt some time before tke sumi 
rises, and after ke sets; tkat it breaks tkepower^' 
Jul rays of tke sun into genial warmtk^ wki<^ 
would otkerwise be a ^eam of keat, and destroy 
* tM vegetation. 

I am much delighted with your renutrks. 
You can doubtless tell me the height of the 
atmosphere ? 

It is, Ibdieve,e^outJ^iy miles. 
j^nee you so justly appreciate the value of 
this fluid mass of matter, which revolves with the 
earthy and which guards ht from external injuiy. 
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you will be coiicenied to find that most astro* 
tiomers are of opinion^ that the moon has no 
atmosphere. 

But why do they think so 9 

Because the fixed stars, at the time of on 
occukation, disappear instantaneously without 
any gradual diminution of their light* 

And do you think, mamma, that this reason is 
sufficient to justify the conclusion P 

J am willing to believe not, since we find, 
that the ur supplies the lungs^ supports fire^ . 
conveys sound, diffuses smell, gives rain, wafts 
ships, and bears up birds ; ^ in addition to the 
advantages you have named ; and since, as the 
bulk of the moon is thirteen times less than that 
of the earth, her atmosphere must be diminu-' 
Uve in proportion, and may, though invisible to 
us, exist. 

Are the days on the moon of the same length 
as those on the earth? 

No: the inhabitants of the moon have but 
one day and night in the coui*se of a month; for,) 
on looking at the moon through a telescope, we 
constantly observe the same fiace. 

Have they much variety in their seasons ? 

No ; the axis of the moon being almost per- 
pendicular to tlrc plane of the ecliptic, she has 
little or no diversity of seasons. 

There is one thing, respecting the moon,, 
which I wish you to make me clearly under- 
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^0nd: it is the omtimud change of figure^ to 
which she is subject. 

I have no doubt of soccess in tbe attempt. 
As these chai^;e8 are alitmys the same^ when the 
moon b at the same distances from the snn^ it 
proves that die reodves her light from tjmt 
luminary ; for the moon . being enlightened only 
on that side, which fiu^ts tbe snn, a greater or 
less quantity of that enlightened part, will be 
Tisible aooordii^ as she is turned towards us ; 
and her figure will consequently appear to yary 
through the whole of her revolution *. 

Do the earth and the meonyjoumejf in exactfy 
the same track ? 

Nearly so ; the moon's orbit' bring only in- 
clined to tiie plane td the ecliptic^ in an angle 
of idbout five degrees : but this deviation oe^ 
casions what is called the moon's librations. 

9Vhat are those? 

Irregular motions, by which more than 
the half oi that body is eicposed to our view ; 
since^ when she is below the level of the ecliptic, 
we look over her, and when she is above the 
levd iA the earth's path, we look farther under 
her. ^This circumstance occasions a variation 
in the apparent dimensions of the spots on tbe 
lunar didt, and in their distance from the limbs 
^ the moon. 

* MmonQdum IIL 
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Are these tfie only variations to which the 
spots are apparently/ subject? 

No; when the mooii is in^ or near oppo- 
fsSnion^ a very remarkable change in its generri 
appearance takes place. The whole dfek ap^ 
pears illuminated^ and reflects the sun^s raya 
directly on the earth; many cf the shadows- 
projected by the eminences on her surface dis^^ 
appear; and^ in fact, the change is so great as 
to render it difficult to recogniie many of the 
spots. 

Has the moon two motions^ the same as the 
earthy one round its own axis, another round th^ 
earth? 

Yes; and this revolution round the earth 
IS perfoimed in a little more than twenty-sevM 
days; and you are aware, that to the mha« 
bitants of the moon the earth appears to re« 
volve about them in exactly the same period 
of time* 

Yes : and you have just told me, that the 
earth and moon are bodies of the same nature; so 
I suppose, that, as the fnoon is capable of reflect'^ 
ing the light received from the sun, the earth is 
capable of doing the same? 

That is a veiy proper conclusion; and it 
is a fact that our earth is a moon, to the moon, 
appearing thirteen times larger to her, than she 
does to us* 

O mamma, what a majestic sight/ 
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At the time of new moon to us, the earth 
appears to the inhabitants of the moon, fiill; 
but, as the moon turns upon its axis only once 
during a month, and as we have always nearly 
the same face prteented to us, it is evident, 
that the residents on one half of the lunar world 
never enjoy the glorious sight of the earth. 

I am sure^ I should take a journey to the op^ 
posite hemisphere^ were it my misfortune to live 
en the MnilluminedMde. 

Yes, I Jwpe you would ; for I cannot figure 
to^aoysdf an object more interesting than the 
sight of a globe glidii^ majestically along the 
^essm» vault of heaven, and affording as . much 
light -as thirteen of our highly valued moons, 
^ould a^y of the inhabitants feel as you do, in 
jpomparing it with the sun, they may well say, 

** Thou giv*8t us his blaze again 

Void of its flame, and shedd'st a softer day.'* 
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CHAPTER VIII. 
SECTION THE FIRST. 

•THE SUN^ THE EARTH^ AND THE MOON. 

For the sake of method we h&re oonridered 
these intereBting^ bodies under three divisions ; 
but to see in a more perfect manner the simpH- 
dty, and grandeur^ of Nature in her designs, and 
the wisdom^ and the simplicity, of her workman^ 
ship, tre must no longer separate them^ but 
must view them in their collective operation, in 
their nmtual subserviency and dependence, it 
their combining together to produce one result, 
one grand and interesting design.. The most 
astonishing effects are the result of a few simple 
principles; the same invariable laws, govern 
alike the indiscernible atom, and the immeasur^ 
able body; the single principle of gravitation, 
pervades the whole universe, and puts every 
spring, and wheel, of it in motion. 

^hat subject toiliyoujirst select^ tnamma, in 
considering the united influence of the sun, the 
earthj and ihe moon ? 

We will, for a few moments, turn our minds 
to the pleasing vicissitudes, exhibited in the 
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alternate succession of day^ and nighty and in the 
regular return of the seasons. You can^ I an 
surCy tell me in what way these are produced. 

1$ not the succession of dottf, mui night, oc^ 
caswned hy the uniform rotation of the earth on 
Us axis? 

It is; tevy as the globe turns regularly round 
this imaginsuy Mne^ once in e^^ry twenty-foinr 
boors^ only one half of it can be iUuminated at 
a time. Hence^ it is evident^ that any particu-^ 
lar place will sometimes be turned towards th# 
sun, and sometimes from it ; and, being con- 
stantly subject to these various positions, it will 
enjoy a regular return of light and darkness. 
As long as the place continues in the enlightened 
hemisphere, it will be day ; and when, by the 
diurnal rotation of the earth, it is carried into 
the dark hemisphere, it will be night. 

In what direction is this motion of the earth 
on Us axis performed? 

It IS from west to east; and this occasions an 
apparent motion of the celestial bodies in a con* 
trary direction. — ^The sun, for instance, seems 
to make his daily progress through the he&vens, 
from the east towards the west ; but this is an 
optical illusion, arising from the opposite motion 
of the earth. 

If the axis of the earth were perpendicular to 
the pUme of its orbit, should we not have the 
days, and nights, equal all over the globe ? 

r3 
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Yes ; for, if this was the case, thi boundary 
of lig;ht and darkness would pass through the 
two poles, and divide each of the small circles, 
which are parallel to the equator, into two equal 
parts; and, as the uniform rotation of the earth 
upon its axis, must occasion every place- to 
de^ribe equal parts of one of these parallel 
circles in equal times, the days and nights would 
of course be equal all over the globe, except at 
the poles, where the sun would neither rise nor 
iet, but remain continually in the horizon. 

But, as the axis of the earth is inclined ip the 
plane of its orbit, what is the result? 

The result is, that the days lengthen, aad 
shorten, from the equator to the polar cir- 
cles, every year, the greatest length being six 
inonths, the least length being twelve hours; so 
that there is sometimes no day or night for 
many revolutions of the earth within the polar 
circles, and the days and nights are equally long 
"all the year round at the equator, which is 
always equally cut by the boundary line of light 
and darkness. 

But, during the six months* darkness at the 
poles, what is the compensation to the inha- 
bitants? 

As one half of the ecliptic never sets, and 
the other never rises, at the poles, the inha- 
bitants would certainly be in darkness during 
six months^ were it not for the iuterventioQ of 
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tbe atmosphere, which occasioBs the refraction 
4^ the sun's rays, and thus imparts light some 
days sooner^, and occasions it to continue some 
days longer than it would otherwise remain. 
Again, the sun never goes more than twenly* 
three' degrees and a half below the horizon of 
the pole, so that the inhabitants have very littto 
dark night; sinoe, with them Bfi well as with us, 
there is twilight till the «un is eighteen degrees 
below th6 horizon. 

The Aurora BoreaKs, which some naturaKsts 
suppose to be a magnetic substance, whichy 
gs^bering and thickening towards the north,* 
sheds a certain light at a distance, is not with*^ 
out its Influence in cheering their gloom. 

But stilly Jrom the subject cfour eowDersgtkm^ 
I afftrehend you have left the most importatA 
fn^gutwHi ^f If^^ situation of the polar inha* 
hitantSyJw* me to name. 

Well, then, let me hear what it is. 

It is their enjoyvikg so much light from the 
moon; but though I conclude this to be the fact ^ 
I do not understand why the absence of the sun 
secures the visits of the moon. 

This I will endeavour to explain to you. — 

^* The full moon, being always opposite to the 
fiUB, can never be seen while the sun is above the 
horizon, except when the moon falls in the north- 
em half of her orbk; for, whenever any point of 
the ecliptic rises^ the opposite point sets. Tbere-^^ 
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fore^ as the ran is above the hcNrizon of the north 
pole, from the 20th of March, till the 23d of 
September, it is plain that the moon, when (uH, 
being opposite to the snn, mnst be below the 
horizon during that half of the year ; but whea 
the sun is in the southern half of the ediptic, he 
never rises to the north pok; during which half 
of the year, every full moon happens in, some 
part of the northern half of the ecliptic, which 
never sets. Consequently, as the polar inha-: 
bitants never see the foU xbkkni in summer, they 
have her always in the winter, ^b^re, at, and 
after the full, shining for fourteen of our days 
and nights ; and when the sun is at his greatest 
depression below the horizon, being then in 
Capricorn, the moon is at her first quarter in 
Aries, full in Cancer, at her third quarter in 
Libra; and as the beginning of. Aries is the 
rising point of the ecliptic. Cancer the highest^ 
and Libra the setting point; the moon rises at 
her first quarter in Aries, is most elevated above 
the horizon, and full in Cancer, and sets at the 
beginning of Libra in her third quarter, having 
continued visible for fourteen diurnal rotations 
of the earth. Thus the poles are supplied, one 
half of the winter-time, with constant moon- 
Ught in the sun's absence and only lose sigbt 
ol the moon from her third to her first quarter, 
while she gives but very little light, and eould 
be but of little, and sometimes of no service to 
them.'' 
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But Still, lest the idea which I wish to eom«^ 
municate, should be imperfectly conveyed^ I will 
mtroduce a few additional obervations in tide 
form of a memorandum at the close of our con* 
versation, and this shall be illustrated by a draw«> 
ing*. But I wish to point out to you in the 
phenomenon which attends the bwvest-moon^ 
the wisd<»fi and beneficence of the Deity, whoi 
M orders the course of this fauninary, dmt it 
bestows more or less light on all the earthy ai 
the serered circumstances of its inhabitants re^ 
qntre^ and as the varying seasons render it ser-i 
viceable ^nd necessary. 

Pray do so, my dear nuxmmiju 

Many persons take it for granted^ that tbe> 
moon rises about fifty minutes later every day 
than on the day that preceded ; h\A this is 
the case only at the equator^ where there Is na 
vaoriety of seasons^ where the weather seldom 
dMMiges, and even dien but at stated times, so 
that moonlight is not necessary for gathering. 
in the produce of the earth. But, at conqder^ 
able distances from the equator, where the 
weather, and the seasons, are more uncertain^ 
the autumnal full moon rises very soon after 
sunset for several evenings t<^ether. At the 
polar circles, where the mild season is of very 
short duration, the autumnal full moon nses at 

* Memorandum IV. 
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sonset^ from the first to the third quarter; and 
at the poles, where the sun is for half a year, 
absent, the winter full moons shine constantly 
without setting, from the first to the third 
quarter* 

/ tlmik Lknaw the rea$on of this. 

I presume you understand that all these 
^lenomena are owing to the different angles 
made by the horizon and diffierent ports of the 
moon's orbit; and that the moon can be fnll> 
but once or twice in a year in those parts of 
her orbit which rise with the least angles, aad 
can never be full, but when she is opposite to 
the sun; and since the sun is never in Vtrgo 
and Libra, excepting in our autumnal months, 
it is plain that the mocm is never full in the op* 
posite signs Pisces and Aries but at that season; 
and, therefi^re, we can only have two full moons 
in the year, which rise so near the time of sun- 
set for a week together, as the horizontal moon 
and its immediate successor. 
. But is not the mo(m in Aries twelve times m 
the year 9 

Yes. 

tFhy then do we mt observe this remarkable 
rising of the moon except at the time of harvest? 

The reasons are, in winter these signs rise 
at noon, when the superior light of the sun pre- 
vents her being regarded. In the springs the 
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Sim 18 in these signs, and tlie moon changes in 
them^ so that she is quite invisible. In snm- 
mer, they rise about midnight, the sun is thetf 
three tigm before theiii, the moon is at her 
third quarter, which, connected with her late 
rising and the little light she has to communi- 
cate^ occasions her to pass nnobserved: but, in 
autotnn, these signs are opposite to the sun: 
they rise when be sets, the moon is at the foil; 
which renders her so vety conspicuous. That the 
moon, when thus rising in the east, should ap- 
pear larger than wlien she is on the meridian, 
will be obvious if you attend to this figure and 
the iHustration^ though it may seem strange, 
when we remember, that she is much nearer to 
us when she is at the meridian, than when she 
appears in the horizon. 

Now you have explained it all so very clearly 
fe) me, / certainly think it a very happy drcum* 
stance, that she is conspicuous just when she is 
umnted. 

And I think the same ; but I cannot allow 
you to rest here.-r-We are in great danger of 
one of two things : either indolently to resign aH 
circumstances to the determination of God, or 
presumptuously to wrest every thing from the 
direction of his infinite mind, and to multiply 
causes, till we think we find a solation to our 
in(][uirie8; but so it must not be with you. You 
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mufi most diligently search the book of nature, 
^ou must be able to inform me c( the vie* 
chanism employed there^ exhibit to me thQ 
acting wheels^ and demonstrate how they are 
placed^ between the main spring and the final 
cause; but, compelled as you will be to see 
choice^ plan, and contrivance; to see .difficultly 
ovaroome, privations compensated, unnecessary 
munificence restrained, and favours Well tuned; 
you must carry your mind forward to God, tibe 
great personal agent who so admirably adjusts 
the complex machinery. In the present case, 
we see a process, in which the sun, the earth, 
and the moon, are the agents employed. By 
their joint operation there are a set of results 
the most desirable obtained, and it is improper 
to indulge in a phraseology, which would ascribe 
all this to the fortuitous concurrence of circum* 
stances, and not to the actings of a mind, all- 
qualified to arrange, all-powerful to execute. 
Having now dwelt sufficiently long upon the 
diurnal motion of the earth, and upon its re* 
suit, days and nights, we will proceed to the 
other grand movement of the earth, which you 
can describe to me. 

Jt is the earth's annualmatiau round the si^ 
which occasions the seasons. 

I CM, I think, contrive a v^T^sati^actory 
way of illustn^ii^ this* 
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Prmf do, mammm. 

Let a neat Bttle ellipsis be formed of wire^ 
and be made to stand upon fonr legs» equally 
deficate^ but of unequal heights. Let a candle 
be placed in the centre, then let an ivory bail^ 
supported by a {niece of thi*ead, be twisted to* 
wards the left hand, so that, when it untwists, 
it may go to the eastward, or the right hand, at 
the same time moiing tke ball round the, wire 
ilowly. Hie first motion will show the days 
and nights; the other will display the an* 
nual motion of the earth in her orbit. By look- 
ing at tins, you will also understand, that, if 
the earth had no annual motion, the sun would 
nevar appear to change his place in the ecliptic, 
and the result would be, that every new moon 
would fall in the same sign and d^ree of the 
ediptic,and every full moon in the opposite one ; 
for the moon would go exactly round the ecliptic, 
from change to change. 

Fim mean, that if the moon were once Jul! 
in Pisces or Aries, she would always be full, when 
she came to the same sign; but, since the earth 
has an annual motion, it is otherwise P 

The fact is, that, during the time the moon 
goes round the ecUptic^ from the time of any 
oonjunction or opposition, the earth advances 
almost a sign forward : and, therefore, the sun 
win seem to gd as for forward in that time, 
namely, 27^""; so that the moon must go twenty- 

3 
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seven degrees and a half mote than ronnd, and 
as much ferther as the son advances in that in- 
terval, which is rather more than two degrees^ 
before she can be in conjunotion with^ or op* 
pointe to the snn again. Hence it is evident, 
that there can be but one conjunction or oppo« 
ation of the sun and moon in a year, in any 
part of the ecliptic. 

Om you explain tMatomebya dramng 9 
I tUnk my watch wiU do instead; for what 
has been said may be illustrated by the how 
BxA minute hands of a watch, \iiiich are never 
in conjunction or opposition in that part of the 
dial'-plate where they were so during the Itttt 
revolutKm; and, if we compare the twdve 
hours on the dial-plate to the twelve signs of 
the ecliptic, the hour-hand to the sun, and the 
minute-hand to the moon^ we shall have a tdb« 
xably near resemblance, in miniature^ of the 
motions of our great celestial luminaries. The 
only difference is, that while the sun goes once 
vound the ecliptic, the moon makes 12^ con* 
junctions with him ; but while the hour-hand 
goes round the dial-plate, the minute-hand 
makes only 11 conjunctions with it; because 
the minute-hand moves slower in respect to the 
hour^hand^ than the moon does with regard to 
the sun. 

With the form of the earth's orbit you are 
acquainted. 
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/ Amie ju$t been reminded <^ ithy the form 
€f that wire ; and^ I tkmky yom told me before^ 
that Kepler proved it to be ell^riicalP 

i did so. You will readily perceive, then, 
that the earth must be much nearer to the suki 
in one part of her path round him, than she is 
in another. . 

Yes; Ida. 

But yon will see this to be the case mucli 
more clearly, when I have told you, that th^ 
sun is not placed in the centre of this ellipsis, 
which I hold in my hand, but in the lower focus. 
Here S, represents the sun, O, the orbit or path 
ronnd the sun, and £, the earth at diflferent 
times in the year. 

This I certainly understand; but, how muck 
nearer is the earth at one part of the year, than 
she is at another? 

Two million, seven hundred, and fifty-four 
thousand miles. 

And which do you think is our situation in 
winter? 

At this letter E. 

No, indeed ; for as the sun appears con- 
stantly larger, or under a greater angle in win* 
ter, than in summer, it is evident that the earth 
must be much nearer to the sun in our northern 
winter, than in our northern summer. A draw- 
ing, which I gave you to illustrate the horizon- 
tal moon, may here assist you. 
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Hmo^ thtn, does it happen, thmt we have not 
the hottest weather, when we are at the least Se^ 
tancejrom the sun ? 

To obviate this apparent contmdictidn it 
Biay be observed, that the eccentricity of the 
earth*s orbit bears no nunre proportion to the 
earth's mean distance from the sun than about 
one to sixty, and, therefore, can ocoasioQ but 
very little variation of the heat and cold of dif- 
ferent seasons. But the principal ckuse of this 
difference is, that the sun's rays in winter fiedl 90 
obliquely upott us, and have so large a portion 
of the atmosphere to pass through^ that they 
eome with less force, and spread over a lai^icr 
space, than they do in summer^ or when the gun 
is at a greater height above the horizon. In the 
irinter long nights, we hare also a greater degree 
of cold than can be compensated for by the re« 
turn of heat iil the short days ; and on both 
these accounts the cold will be much increased. 
Whei^eas ih summer, the sun's rays descend more 
perpendicularly upon us, and therefore fall Witk 
a greater force, and in a greater quantity, on 
any particular place, than when they come to 
us more obliquely. The sun is also much longte 
above the horison in summer than in winter \ 
and, consequently, a greater degree of heat will 
be imparted by day, than can fly off by nig^t4 
so that the heat on all these aooouiits wQl con'*> 
tinue to increase* 
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SECTION THE SECOND. 

Wb will now proceed to consider the snn, the 
earth, and thd nioon, acting in concert, in the 
production of the tides ; but before we enter 
upon this subject, there is one thought, inti- 
mately connected with it, which in so satisfac- 
tory a manner illustrates the intervention of a 
great presiding, and controlling Power, that I 
should be wrong to omit it. I refer to the pro- 
portion of land and water, which the surface of 
the earth presents. If the water had exceeded 
its present proportion even but a trifling quan- 
lity^ compared with the whole globe, all the land 
would have been covered ; had there been much 
less than there is, there would not have been 
enough to fertilize the continent. 

Do y(m think the Mosaic account^ intimates 
that the proportion of land, and water, was at 
jitst exactly what they now are ? does it not ra^ 
ther lead us to suppose, that their being made to 
balance each other as they do, was a gradual 
process? 

The Mosaic account appears to me to justify 
the idea, that the present face of the earth, ori- 
ginated from the revolution of the sphere; co- 
vered by a surfoce of a cmnpound mixture, the 
fluid and the solid parts separating, as the sur- 
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face became quiescent. But^ had the land been 
left to be the gradual product of the evaporation 
of the waters, by the solar heat, still, all which I 
wished to illustrate, remains complete ; for, how 
came the poWer of the sun to be arrested just 
at the precise moment, that it was desirable? 
Why did it not stop sooner? why stop at all? how 
came it to stop exactly whei*e infinite wisdom 
pronounced it *^ very good?*" 

Certainly; it could only he the result (^ th€ 
will, and the power, of God. 

When we estimate the whole mass, of which 
the globe is composed, there is no doubt, that 
the solid parts greatly exceed the fluid, yet still 
the ocean covers more than one half of the sur- 
face of the globe, and it was, and is, indispens* 
able, that this large body of water shouM be 
kept in continual motion : we will now inqiure, 
how that is effected. 

If toe had been perched upon a suitable end- 
nenc€y so that we could have taken a good inew ^ 
the earth at its Jirst formatioHy soon after the 
surface became quiescent, it would have been a 
nice problem to have found out, how the ocetm 
should be kept in continual motion. If you hmd 
not introduced into this Chapter the sun and 
snoon, as companions with the earth, I should 
never have found it out; but, now lam led to 
suppose it is effected by their influence. 

It is i^ but we do not look to the iftin as the 
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|>riBcipal somroe of the tides^ since Us iihiiieMe 
bulk iranild rather, produce one grand eleyatiOD, 
than the alternate ebb, and flow, with which we 
are now accommodated. Still be is not without 
Us influence, and at the time of the new,, and 
foil moon, when the snn and moon act together 
<m the water, thejr elerate it still more than at 
another time, and create what are called the 
spring tides; whilst on the other hand, at 
the moon's first and last quarters, when the sun 
and moon act in opposition to each other, the 
water is less elevated than nsnal, and the neap 
tides are produced. 

Then lam to understand^ that His to tki in* 
fluence of the sun and moon, that we are indehl^ 
edfar the motion of the v)aters ; but mil you 
tell me why this motion is indispensable? 

Winds and currents, aid in producing this 
<cffikct; but without, motion the whole world 
wmild become a mass of putrefaction. I think 
i cannot do better than read you an account Sir 
Robert Hawkins has given of the cessation of 
motion in the waters about the islands of the 
Aasores. He says, ^^In consequence of being 
becalmed in the year 1690, for the greater part 
<^ sue moiitbs, all the sea became so replenished 
with several sorts of jellies, and forms of ser- 
'pents, adders, and snakes> as seemed wonderful: 
i3om6 green^ some black, some yellow, some 
white, some of divers colours^ and inany of 

G 2 
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them had life ; and some there were a yard aisd 
a half^ and two yards in length, so that hardly a 
man conld draw a bucket of water clear of 
some conmption^ In this voyage, towards the 
end, many of every ship fell sick, and b^;an to 
die apace. But the speedy passage into onr 
country was a remedy to the crazed, and a pre-^ 
servative for those that were not touched."" Mr. 
Boyle also informs us of a friend of his, who was 
becalmed for twelve or fourteen days in the In* 
dian Sea, who said that the water, for want of 
motion, began to emit a very offensive smell. 

/ had attributed our preservation from muck 
of < W which you have described, to the saliness 
of the sea. 

The saltness of the sea, has its advantages, 
Hl)y rendering this body of water heavier, and 
consequently more buoyant, by retarding its 
congelation, and by furnishing that selt which i$ 
used for domestic and culinary purposes ; but I 
trust you see, that the wholesomeness and sweet- 
ness of the watera are preserved by their motion. 

Ves, I am quite satisfied; but perhaps you 
will illustrate to me the mode, whereby the moon 
is the chief agent in the production o^ the tides. 

The waters of the ocean are in continual 
motion, ebbing and flowing alternately witibout 
the least intermission. For instance, if the tide 
be now at high water mark, in any port or har- 
bour which lies open to the ocean, it will pre- 
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sently subside and flow regulariy back for about 
six bours^ when it will be found at low water 
marie* After this, it will again gradually ad- 
vance^ for six hours, and then return back in the 
saofie time, to its former situation, rising and 
icdling alternately twice in about twenty-four 
lumrs. The interval between flux and reflux is, 
however, not precisely six hours, but almost 
eleven minutes more ; so that the time of high 
water does not always happen at the same hour, 
but is about three quarters of an hour later 
every day, for thirty days, when it again recurs 
as before. Now you will observe that all this 
exactly answers to the motion of the moon ; she 
rises everyday, with a few exceptions, about 
three quarters of an hour later than upon the 
preceding day, and by moving in this manner 
round the earth completes her revolution in 
about thirty days, and then begins to rise at the 
same time as before. There is also a constant 
rotation of the waters from the east, to the 
west, in exact obedience to their lunar guide. 
This tendency of the sea towards the west is 
particularly observable, in all the great straits 
of the ocean. Such a perfect harmony una- 
voidably leads us to look to the moon, as the 
chief cause of the tides. But perhaps you do 
not discern one difficulty, which opposes itself 
to what has been said. It is this : thq tides oc* 
cur in the same place, twice in twenty-four hours, 

o3 
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whereas the moon is on the meridian but oqce 
in twenty-four hours, so that the waters mual 
be jraised, both under, and opposite to her situa-^ 
tion. 

Now ycu memtion it, k dow appear a om^ 
dderable difficulty; for, though I can under^ 
stend, that the waters, nearest to the mocm, 
will be raised, I do not see, tohy the waters, the 
furthest from the moon, should also rise. 

To comprehend this, you will observe, thaft 

the part of the earth*s waters^ which are ex4 

posed the least directly to the moon's influencei 

are the parts which are least attracted by it. 

You must also remai*k, that, when the moon is 

on the opposite side of the earth, all the waters 

must be attracted by it, in the same direction 

that the earth itself attracts them, that is, quite 

, through the body of the earth toiwards the moon 

herself. Hence those waters, which are fertheat 

from the moonj will have less weight than those 

of any other part on the same side of the globe, 

because the moon's attraction, which unites 

with the earth's attraction, is there least Now; 

therefore, the waters furthest from the moQD» 

having less weight, will be pressed on all sides 

by those, which having more attraction are biHU 

vier; and the heavier waters, flowing in, will 

make them swell and rise in an eminence, di*^ 

rectly opposite to that on the other side of. the 
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globe^ caused by the iiMHm^s more immediatt 
influence* 

Are the tides the same in all parts pf the 
ocean? 

Tbey are highest in the torrid 'sone. 

Can this, be acamnted Jbr P 

The seaSy in those parts, are generally deeper, 
and less affected by changeable winds^ or wind* 
iog shores. 

To what height may the waters be raised? 

Some of the greatest tides with which we are 
acquainted, are those in the Severn, and on the 
coast of Lancashire, and that of the river Indus. 
The tides are also very high on the coasts of 
Malacca, in the strait of Sunda, in the Red 
Sea, at the-mouth of the river Saint Laureno^ 
along the coasts of China, and Japan, at F^ 
nama, and in the Gulf of Bengal. 

There is, I suppose, no place where the waters 
are quite stagnant? 

I know but of one place, that is at Tonquin« 
In that pQtt there is but one tide, and one ebb, 
fai twenty-Conr hours ; and twice in each month, 
when the moon is near the equinoctial, there Is 
no tide at all. 

Can you explain to me the cause of this? 

Sir Isaac Newton asserts, that it arises from 
the concurrence of two tides, one from the South 
Sea, and the other from the Indian Ocean. Of 

G 4 
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each of these tides there come successively twa. 
every day, two at one time greater, two at amn 
ther that are less. The time between the arrival 
of the two gi'eater, is considered by him as high 
tide, the time between the two lesser as ebb. 
Are you aware that there are other tides, bemdes 
those belonging to the watery world? 

No; where are thet/ P 

In the air of our atmosphere: the tides in 
this element keep time with the moon*s motion 
almost as exactly as do the waters of the ocean. 

fFere the ancients acquainted with the cause 
4^ the tides 9 

No ; they were considered by them as end 
of the chief mysteries in nature. Aristotli^ 
the great oracle of antiquity, is represented as 
having thrown himself into the sea, because he 
was unable to explain its motion. 

I^ny, who died A. D. 80, is said to have 
observed, that there was a similarity in the mo* 
tion of the moon, and the watei-s of the ocean. 
Gcdileo, and Des Cartes, did not express them- 
selves unphilosopbieally upon this subject. 
Kepler conjectured, that attraction was the prin- 
dpal cause, asserting that the sphere of the 
moon's operation extended to the earth, and 
drew up its waters. 

But after all thislknow^ who you willmtro^ 
duc& to me, as clearing up all obscurities, and as 
courting diffiadties that he might remove them^ 



Digitized by 



Googk 



JM ASTROHOMICAL CAT8CHISM. 89 

And who is that^ my child/ whom yon have 
l^uned to praise so warmly? 

It is Newton. Bamn/castle says^ ^^ to a geniu9 
Wee his, enterprise and discovery were recrea^ 
tion.'' 

If you have not any more questions to pro- 
pose to me, we will proceed to another topic. 

Oyes, one: I wish just to know, if the motion 
of the waters will account for all, or at least 
most of those changes in the coast, to which the 
earth is subject ? 

It will; and are you aware, that the sea is 
everyday making considerable alterations, either 
by overflowing its shores in one place, or de- 
serting them in others? 

Ves ; I have read some very interesting facts^ 
which prove that. 

Let me hear to what you refer. 

*^ Hubert' Thomas asserts, in his description 
of the country of Liege, that the sea formerly 
encompassed the city of Tongres, which however 
is at present thirty ^ve leagues from it: thifi 
assertion he supports by many reasons; and 
among others, by the iron rings fixed in the walls 
of the town, for fastening the ships which came 
into the port. The whole republic of Holland 
seems, indeed, to be a conquest gained over the 
sea, and in a manner rescued from its bottom. 
But, as the sea has been thus known to recede 
from some lands, it has been found to encroach 
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ttpan others, for some countries bear mekuu^ofy 
untftess to the fact, and show the tops of their 
houses and the spires of their steeples still standi 
ing at the bottom of the water. One of the 
most considerable inundations we have met unth 
in history, is that which happened in the reign of 
Henry the First, which overflowed the estates 
ef Earl Godwin. In the year 1546, a similar 
irruption of the sea destroyed an hundred thou^ 
sand persons in the territory of Dort, and a still 
greater number round Dullart. In Friesdand 
and Zealand there were more than three hundred 
villages overwhelmed, and their remains continue 
still visible at the bottom of the water in a clear 
dayr 

These are interesting particulars^ and tbey 
confirm the fact^ that the ocean is every day 
making considerable alterations^ either by cover- 
ing over whole tracts of country, that were cul- 
tivated and peopled^ at one time ; or by leaving 
its bed to be appropriated to the purposes of 
v^etation^ and to supply a new theatre fw 
buman industry, at another. 



SECTION THE THIRD. 

We will now pass to another subject, in whkh 
we shall discern the joint operation of tha throe 
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bodies^ the sun, the earth, and the moon. Per« 
haps you will recollect asking me, whether the 
earth, and moon, move in the same orbit round 
the sua. If this were the case, there would be. 
an eclipse of the sun, at every new moon, and 
an eclipse of the moon, at every full moon. 

Sut since the path of the sun and moon an 
not in the same line, I should have thought, there 
mould not have been any eclipses at all. How is 
it, then, that they are produced? 

It arises from the orbit of the moon making 
an angle of about five degrees, with the plane of 
the orbit of the earth, and crossing it in two 
pcnnts, called the nodesr 

Ckmld you not show me a little drawing, ex^ 
planatory of the term, Nodes P 

Certainly : hei-e is one, which represents two 
ellipses, one denoting the moon's orbit, and the 
other the ecliptic, or orbit of the earth. Now at A 
and B, these ellipses intersect each other, and 
these precise points are called the moon's nodest 
The pmnt, where the moon appeai*s to cross the 
ecliptic during her passage into north latitude 
is dencMuinated her ascending node* While the 
point in the heavens, at which the moon crosses 
the ecliptic during her passage into south lati- 
tiEKle, is called her descending node*. 

Then, when the moon comes exactly to either 

* Memerandum v..' 



Digitized by 



Google 



9i AM ASTBONOMICAL CATECHIStf* 

qf these nodeSy does it certainly produce am 
ecKpse? 

Yes, even more frequently than that, because 
the body of the moon is larger than these pre- 
cise points r but I will spesdc of that after I have 
prepared the way^ by explaining to you the 
cause of an eclipse of the sun, and of the moon. 
How kind you are, to answer my wishes ra- 
ther than my questions f I wish to be fvise^ hut 
ask questions which impede my progress^ 

Not Mactly so ; but to proceed. An eclipse 
of the sun, is occasioned by the dark body of the 
moon, passing between the earth, and the sun^ or 
by the shadow of the moon falling on the earthy 
at the place where the observer is situated: hence 
all the eclipses of the sun lumpen at the time 
of the new moon. 

The last drawing answered the end so well, 
may Ihegjor another? 

There is another; now let S, represent the 
snn, ro, the moon ; between the earth and the 
sun, a £ G bj a portion of the moon*s orbit; 
e and 1 two places on the surface of the earth. 
I thank you for this; but what do the parts, 
in shadow J represent P 

That, marked 7^ is the moon's shadow, and 
is called the umbra, and the light part the pen^ 
vmbrat now it is evident, that, if a spectator 
is situated in that part of the earth, where the 
umbra falls^ there will be a total eclipse of the 
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at that piace ; at 8 and 9 in the pemmibra 
tliere will be a partial eclipse, and beyond the 
peQunibra there will be no eclipee at all. 

Is it then the facty that there majf he a total 
ecUpse of the sun to the inhabitants of Africa^ 
while to those at the north pole there is no eclipse 
at all? 

Exactly so ; for the snn is not deprived of bis 
light dnring a solar eclipse ; and, as the moon's 
shadow in its passage over the earth from west 
to east only covers a small part of the earth's 
enlightened hemisphere at once, your inference 
is evidently correct. 

How much of the eartKs enlightened hemi* 
sphere, does the shadow cover P 

At the moon's least distance from the earthy 
her dark shadow, covers a circumference of but 
one hundred and seventy miles, if the time of 
the eclipse be about noon : but much more if 
the time be in the morning or evening, because 
the shadow falls obliquely on the earth. To 
all, who are within this circumference, the sun 
will appear totally eclipsed, for about five mi- 
nutes ; but to no place beyond' it, although the 
«un will be partially eclipsed for several hundred 
miles round. 

£ut, of' course, this spot or circumference 
0f darkness joumet/is on, as the moon which 
causes it, admnces ? 

Certainly ; and it perpetuates the darkness 
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Ibr o&e hundred and seventy miles daring the 
movement, gradually changing its situation all 
the time; for the shadow passes like a cloud 
over the earthy at the rate of two thousand miles 
aahour. 

You Mid just noWy fhat, at the moon*s least 
distance from the earthy her shadow would pass 
^ivet one hundred and seventy miles i hut I wish to 
JtnoWy how this could take place, ^an eclipse were 
to happen, when the earth is so far from the 
moon, that the lines 8 — 10, 9 — 11^ would cross 
eai^h other, before they come to the earth ? 

A person^ situated on the earth, in u direct 
line between the centres of the sun and moon^ 
would see a ring of light round the dark body 
<rf the moon> called an annular eclipse : when 
thiB happens^ there is not a total eclipse any 
where, because the moon's umbra does not 
reach the earth. 

How long does such an eclipse usually lastf 

Aji annular eclipse does not continue longer 
than twelve minutes, nor a total moi-e than seven 
•minutes. The duration of an eclipse of the sun 
can never exceed two hours. 

fFill you explain to me the cause tf an 
eclipse of the moon ? 

This arises from her entering the eaith's 
shadow, and consequently it must happen^ when 
she is in opposition to the sun^ that te, at the 
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tfane of foil moon, when the earth is between the 
ran and moon. 

fFill the same ^figure explain this also? 

It will, if I add another repreMntakion of 
the moon, so as to allow the earth, to intervene 
between the snn, and moon. 

Let S, again represent the sun, £, the earth, 
and M, the moon, in the earth's umbra^ 
7 8 and 9 the penumbra* Now, the nearer any 
part of the penumbra is to the umbra, the hu 
light it receives from the sun, as is evident from 
the figure ; and, as the nnxm enters the penum* 
bra, before she enters the umbra, she gradually 
loses her light, and appears leas brilliant. 

How long does an ecUpse of the moon last f 

From the time of her first touching; the 
earth's penumbra to her leaving it, five hours 
and a half, may elapse, but not more. 

But how long does the moon continue in the 
eaartiCs umbra P 

^ot more than three hours and three quar- 
ters* 

How long may she be totalty ecUpsed? 

About an hour and three quarters. 

May persons oh aU parts of the earth see the 
tdipse? 

All those, who can see the moon. 

fFhy? 

Because the moon is entirely deprived of 
%ht during an eclipse. 
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ff^k^ is an edip$e of the mn but jrmi 
minutes, and that of the moon an hour and thre^ 
quarters? 

This arises from the diffimnt sixes of the 
bocUes that cause the eclipse, the slradow hciog 
proportioned to the size of the body^ This 
drawing wiD give a striking proof how very 
large the sun is in comparison of the earth. 

The dark shadow n o is the track made by 
the central shadow over the earth, so that after 
the shadow has passed from n to 9, a spectator 
•at n would see the moon leaving the sun along 
the spotted line n m, while the spectator at q 
would observe a total eclipse. If he was nearer 
the centre of the penumbra, he would have more 
<tf the sun's fece cut off by the moon. So thai 
the diametar of the sun in every directbn is 
supposed to be divided into twelve digits, as 
may be seen by the line z 9; three digits 
are eclipsed to the spectator n, on the sua'n 
^Hlsk ; and, if the eclipse ended at q, w<mld be 
said to end ninety degrees from a line passing 
perpendicularly through the sun's centre. Solar 
eclipses begin and end, well defined as to time, 
but the earth's shadow is so faiot, that it is 
difficulty even with a good telescope, to ascer«> 
tmn the time when an eclipse of the moon 
begins or ends. 

How menji eclipses may there be in a year ? 
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The average number of eclipses in a year is 
four, two of the sun and two of the moon ; and as 
the sun and moon are as long below the horizon 
of any particular place, as they are above it, the 
average number of visible eclipses in a year is 
two, one of the sun and one of the moon. The 
liinar eclipse, frequently happens a fortnight 
after the solar one, or the solar one a fortnight 
after the lunai* one. I will now with a figure 
explain to you a question you proposed to me 
some time since ; do you recollect what it was? 

O yes I whether the moony at the nodes, is 
sure to produce an eclipse. 

To this I reply, certainly, when the change^ 
or full of the moon, happens at the nodes, but 
not then alone ; for, when the moon is full at a 
Mttle distance from the node, she may also 
suffer a total eclipse ; because the earth's sha- 
dow is so much moi*e in diameter than she is. 
Liet A B he the plane of the ecliptic, in 
some part of which the earth's shadow will 
always be. Let a section of that shadow be 
C D and E; and let R S he a part of the 
moon's orbit. If the moon is full at C, she will 
pass through the upper part of the shadow, and 
be but partially eclipsed. But, when she is 
fbU, in the i|ode, as at 2>, that node must be in 
the middle of the shadow, since she will pass di- 
rectly through it, and be totally eclipsed. Jjg^ 

H 
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when the shadow is beyond the node^ as at E, 
and the moon is at full ; there, she wiD pass 
through the lower part of the shadow, and be 
only partially eclipsed. But, when she is at 
full at Z, she will steer clear of the shadow, 
and not be eclipsed at alL 

This shows, that the limits of eclipses can he 
only near the nodes; hut how great may this £$^ 
tance be? 

It is found, that a solar eclipse cannot hap<- 
pen at a greater distance from the node, than 
eighteen degrees, nor a lunar, at a greater dis- 
tance than twelve degrees. 

Does an eclipse of the moon always begin on 
the same side? 

Yes i on her eastern side, and goes off on her 
western. 

And is it the same with the sun? 

No : that of the sun begins on the west, and 
ends on the ^ast side, to an European observer. 

Does the orbit of the moon always intersect 
the ecliptie m the same points ? 

No: these pcnnts are continually varjring^ 
Look at the first drawing I gave yon ; the node 
a will in a year be moved to e, and the opposite 
node to t. In another year the ascaoiding node 
will have gone back to Z, while the descendislg 
node will cut 7. 

fVhaly then! do these nodes perform a revoh^ 
tion all rountjt the zodiac ? 
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Yes ; but it is a retrograde motion, or con- 
trary to the order of the signs. 

Arid hou) long is she going round? 

Almost nineteen years. 

Jf^haty then ! is this the famous lunar a/cle, 
of which you spoke to me before 9 

It is. 

/ cannot describe to youy mammae what I 
feel: There seem to be revolutions, and counter^ 
revolutions among the planets^ without end ; and 
yet these enormous globes proceed, though held 
up by nothing-: each seeks its course with per^ 
feet accuracy through boundless space. 

And yet I have avoided as much as possible 
saying any thing, that might have a tendency 
to perplex the subject, or I should have shown 
you much more of the moon*s varied, and complex 
velocities, in different parts of the year, and in 
different parts of her orbit. But let the little, 
that is now present to your mind, lead you along 
the track, which is with equal clearness marked 
for you, to the very footstool of the invisible 
God. And shall I add, let it lead you with 
equal velocity too! O my child, let your love 
of truth, and your devotion to God, be so ar- 
dent, that nothing but its being habitual, in* 
stead of occasional, could prevent its receiving 
the name of passion. And when I would sti- 
mulate you to action, by the activity of the 
heavenly bodies, you know my mind takes a 

h2 
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reach^ which the senses do not authcfme. When 
we were viewing the moon a few evenings back^ 
it was some houFS in advancing half a yard 
from a star which it touched : a motion appa- 
i-ently very deliberate. But what was it in 
fact ? The moon really was driving through the 
heavens at the rate of considerably more than 
two thousand miles in an hour. And when to 
this, we add the consideration that this pro- 
digious rapidity is as much under government, 
as if the planet proceeded ever so slowly, it 
should, on the one hand, teach us circumspec- 
tion, and, on the other, lead us to tremble before 
the infinite power of Him, with whom we have 
to do. 

Did the ancients pay much attention to the 
eclipses of the sun, and moon ? 

There was no subject, to which they render- 
ed a greater measure of attention, concerning 
which they have invented more absurd stories, 
or to which their religious worship bore a more 
immediate reference. 

O mamma, I should like to hear some of 
their strange stories. 

Well, then, you shall hear, that on every 
eclipse, the Hindoos and Chinese believed those 
planets to be seized upon by a lai*ge dragonl 

^ The Jesuit, Le Compte, ^ving a descrip- 
tion of a partial eclipse of the sun, which he 
observed in April 1688^ informs us, that during 
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the whole eclipse^ the Chinese were under the 
greatest alarm^ imagining they wwe going to be 
suddenly enveloped in thick darkness, and made 
every where the most hideous yelling and hor- 
rid noises, to oblige the dragon to depart. For 
to this animal,** he adds, *^ they attribute all 
the disappearances of the stars which take place, 
because the celestial dragon being htinger-bitteif$ 
at that time holds the sun or moon fast between 
bis teeth, with the intent to devour them/* 

Fou have often mentioned to me how deeply 
the astronomicaly and theological^ speculations of 
the ancients were blended together ; and surely ^ 
this is an illustration. 

If so, the religious worship of the Persians, 
no less declares the same ; they chose to^ per- 
form their adorations to Mithra, in deep caverns, 
and gloomy recesses. The deeper these caverns, 
the more gloomy these recesses, the gi-eater was 
the height of devotion to which their adoration 
mounted ; and their reason for selecting such 
retreats, was, because they considered it prefer- 
able to celebrate the mjrsteries of religion in the 
silence of the night, and in the bosom of dark- 
ness. Lactantius, who asserts that the Per- 
sians were the first people who worshipped the 
sun in dens, and in caves^ adds, that they did so 
to denote the eclipses of that luminary. Should 
revolving years allow you to pursue this subject, 

h3 
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you will find, th^t calculations^ which attri- 
bute to the world such an immense antiquity, as 
.would subvert the Mosaic, records, are founded 
on, jmd relate to, the retrograde motion of the 
nodes from east to west, and to the slow de- 
crease (^ the obliquity of the ecliptic. 
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CHAPTER IX. 

OF THE PLANETS A?a> THEIR 8ATBLUTE8. 

fViLL ycuj my dear mammae oblige me to^ 
day, with a general description of the planets ? I 
have collected a number of questions^ which I 
am anxious to propose to you. 

That is right: you are spre to make progi'ess^ 
if you let what I impart^ stimulate you to 
thought^ when you are alone. The subject you 
have selected is appropriate ; and I will begin 
by informing you^ that the planeti9*> like our 
earthy are all opaque spherical bodies^ which 
have no proper light of their own^ but shine by 
means of the borrowed lights winch they receive 
from the sun. 

How is it known that their light is borrowed^ 

By telescopical observations^ it is founds that 
only that side of them wMch is turned towards 
the Sim, is ever illuminated ; while the opposite 
side, wlueh its rays cannot reach, remains con- 
tinually dark. 

Have the planets a motion round their axes, 
which corresponds with the diurnal motion of 
the earth? 

Fropi the regular appearance and disap- 
H 4 
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pearance of several dark spots, visible on their 
bodies, it is obvious they have such a motion. 

Have they a progressive motion round the 
sun, which anstcers to the annual revolution of 
the earth in its orbit? 

Their progressive motion round the sun, is 
proved from their seeming sometimes to be 
stationary, and from their going backwards at 
other times, 

fFhich of the planets is the nearest the sun? 

Mercury. 

How long is he going fvun4 the sun, or^what 
is the length of his year? 

Eighty-seven days twenty-^three hours. 

How long is he turning on his axis, or what 
is the length of his d^y ? 

This is not yet ascertained. 

IVhat is Mercury s distance from the sun ? 

Thirty-seven millions of mileSt 

fWhen is Mercury visible? 

A little after sunset, and a little before 
sunrise. 

Which planet is second in order ? 

Venus. 

How long is she going round the sun ? 

Two hundred and twenty-four days, an4 
seventeen hours. 

How long is she turning on her axis ? 

Twenty-three hours, and twenty minutes^ 
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tVhat is the distance of Venus from thestm? 
Sbcty^eight millions of miles. 

fVith what degree of velocity does she move? 
At the rate of seventy-six thousand miles an 
honr. 

tVhen is Venus visible ? 
When she rises in the morning before thesnn^ 
and is west of him ; and then she is called the 
morning star. When she appears east of him^ 
and shines in the evening after he sets^ she is 
named the evening star. She is alternately in 
each situation^ about two hundred and ninety 
days. 

fVhich is the planet next above Venus? 

The earth. 

How long is it going round the sun? 

Three hundred and sixty-five days^ five 
hours, and forty-nine minutes. 

How long is it turning an its ajds? 

Twenty-four hours. 

fVhfU is its distance from the sun? 

Ninety-five millions of miles. 

fVith what degree qf velocity does it move ? 

At the rate of fifty-eight thousand miles an 
hour ; which is but little more than half the 
velocity with which Mercury travels. 

fVhich is the next planet above the earth ? 

Mars. 

How long is he going round the sun? 

Rather less than two of our years. 
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Haw long is he turning &n his axis? 

Twenty-four hours, and thirty-nine minutes. 

fFhat is Morses distance from the stmP 

One hundred and forty-four millions of 
miles. 

fflth what degree of velocity does Mars 
move? 

At the rate of i&fty-five thousand mile? an 
hour. 

fThen is he visible? 

He rises when the sun sets, and sets wheq 
the sun rises. 

fFhat is the neo^t planet above Mars ? 

Jupiter. 

How long is Jupiter in making the circuit of 
the sun? 

Rather less than twelve of our years. 

How long is he turning on his axis ? 

Nine hours and fifty-six minutes. 

fThat is Jupiter's £stanceJrom the sun? 

Four hundred and ninety millions of miles. 

fTith what degree of velocity does he movef 

At the rate of twenty-nine thousand miles 
an hour. 

At what time does Jupiter appear the largest, 
and most luminous? 

When in opposition to the sun; because then 
he is much nearer to the earth. 

fFhat is the length of his days and nights? 
4 
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Th^ are each about five hours. 

fVhat is the next planet above Jupiter? 

Saturn. 

fVliat is the distance of Saturn from the 
sunP 

Nine hundred millions of miles. And here I 
cannot but remark, how admirably situated are 
these immense planets Jupiter, and Saturn. 

fFhy? what would have been the effect of a 
different situation P 

If they had been situated in much lower 
spheres, they would certainly have disturbed the 
motions of the other planets. 

And have they no effect now? 

At their immense distances, they act almost 
equally on the sun, and on the inferior planets. 

j4nd does that prevent their influence from 
being detrimental? 

Their acting equally, reduces it, in some re- 
spects, to be very nearly the same thing as if they 
4id not act at all; wUle, their happily selected 
situation may, in other respects, serve to bind 
and consolidate the whole of the solar system. 

The admirable selection of the sittutiians of 
these planets is the clearer to my apprehension 
from what you before told me of the inequa^ 
lities in the moon's motion, occasioned, if I 
rightly recollect your statement, by her near 
approach to the earth, and sun, combined with 
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her diminuiive size. May I now inquire, with 
what degree of velocity Saturn nwves? 

At the rate of twenty^two thousand miles an 
bonr. 

How long is it going round the sun, or what 
is the length of its year? 

Twenty-nine and a half of our years. 

fFhat does its diaineter measure? 

Seventy-nine thousand miles. 

In what time does it turn on its axis ? 

In twelve hours thirteen minutes. 

Wliat is Saturn s appearance? 

He shines with a pale feeble light, being 
considerably less bright than Jupiter^ though 
less ruddy than Mars. 

Of what size does the sun appear to the itt- 
habitants of Saturn ? 

Ninety times less than it does to us ; but ais 
a compensation for the scanty supply of solar 
light, Jupiter and Saturn, are signalized ; the 
former by being surrounded by several parallel 
fiaint substances called Belts, the latter by two 
magnificent luminous rings, which encompass 
him at such a distance, that a star may some- 
times be seen between the inward surface of the 
ring, and the body of the planet. 

ffliat is the breadth of the inner ring? 

Twenty thousand miles. 

What is the breadth of* the outer ring? 

Seven thousand two hundred miles. 
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And what is the measurement of the vacant 
space hetxDeen the two rings? 

Two thousand eight hundred and thirty- 
nine miles. 

Is the nature of the ring known? 

Sir William Herschel thinks it no less solid 
than the planet^ and it appears to be of con- 
siderable use in reflecting the light of the sod 
on that planet. 

Is not Saturn the mast remote planet? 

It was thought so till the 13th of March 
1781^ when Sir William Herschel discovered 
another at about double the distance. 

By what name is it distinguished? 

Astronomers generally call it the Hei-schel; 
but Sir William named it the Georgium Sidus^ 
in honour of his present Majesty. 

fPTiat is its diameter ? 

Nearly, thirty-five thousand miles; When 
compared to the earth, it is as four hundred 
and thirty-one thousand, seven hundred and 
jiixty-nine, to one. 

ff^hat is its distance from the sun? 

One thousand eight hundred millions of 
miles. 

How long is itjowifieylng round the sun? 

Eighty-two of our years. 

How many miles then does it travel in an 
hour? 

Sixteen thousand. 
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But, mcmima, if this planet has been dis^ 
Covered only thirtyseven years, how is it known 
that it will' complete its revolution in eighty --two 
years? 

By a long series of observation: it has been 
focmd to move with snch a velocity as will 
carry it round the heavens in that perkxl'. 
When it was first discovered it was in Gemini^ 
and in August 1803, it had advanced to the 
11** of Libra» more than one-fourth of its 
ioumey; and in June 1809, it was in the 8|^ of 
Scorpio. 

What is its hulk? 

It is eight millions, forty-nine thousand, two 
hundred and fifty-six times, as large as the 
earth. 

Is its brilliancy considerable ? 

Yes ; between that of the Moon and Venus. 

How then did it happen that it was so long 
undiscovered? 

It had, there is reason to believe, been be^ 
fore seen, but it had been regarded as a fixed 
star^ The fact is, we need most powerful incen- 
tives to.industry, and we cannot be too thank- 
ful for the educatioti, which tends to shake off 
our native indolence, or for any circumstances, 
that will awaken us to action. The unmanage- 
able length of th^ telescopes, employed by 
Hnygens, and Cassini, with the constant ex^ 
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posore to the midBight air, necessary to success 
had led to the use of shorter telescopes, and 
perhaps, to a less measure of exertion; so thM it 
was an accident that occasioned the discovery 
of this planet. 

Sir William Herschel, being engaged in the 
examination of the small stars near the feet of 
Gemini, observed one considerably larger than 
the rest; in addition to which, the steadiness of 
its light attracted his attention. This induced 
him to apply higher magnifying powers to his 
telescope, which increased its diameter. — ^In two 
days he observed that its place was changed, 
and he then concluded it was a comet; but, in 
a little time, himself. Dr. M askelyne, and others, 
determined that it was a planet. 

* Are these all the planets which belong to the 
solar system? 

No : astronomers, aroused to action by the 
success of Dr. Herschel, have delighled the in- 
quiring world by continued additional dis* 
coveries. — ^Professor Piazzi, of the university of 
P^ermo in Sicily, discovered a planet on the 
Ist of January 1801, 

fVhere is it situated P 

Between Mars, and Jupiter* 

fFhat is it named? 

In compliment to his sovereign, the founder 
of the observatoiy at Palermo, Piazzt denorai- 
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nated it Ceres Ferdinandia : it is now generally 
called Ceres. 

fVhat is the aspect of this planet? 

Being of a reddish hue^ it is thought to re^ 
semble Mars. 

ff^hat is iis size? 

Its diameter is about a fourth part of the 
diameter of the Georgium Sidus^ 

Have you yet another discovery to tell me 
about? 

Yes: on the 28th of March 1802, Dr. Olbere^ 
of Bremen in Germany, observed a new planet- 
ary body, of small apparent magnitude. 

Does its light resemble that of Ceres? 

No: its light is pale, and white. 

fVhat is its name, and where is it situated? 

Pallas is its name, and it is situated between 
the orbits of Mars and Jupiter. 

Have these planets any moons accompanying 
them? 

Not any have been observed; and, indeed, 
though frequently spoken of as planets. Sir Wil- 
liam Herschel considers them as the occupants 
of a middle rank, between planets and comets, 
and therefore has named them Asteroids. A 
similar kind of planet was discovered by Mr. 
Harding, of Bremen, on the 1st of September 
1804: it has been named Juno. It appears 
like a star of the eighth magnitude, and is at 
about the same distance from the sun as the 
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Other two. A fourth, add the last which I have 
to name, was discovered on the evening of the 
39th of March 1807, by Dr. Olbers, akeady 
mentioned. 

WTiat nmne has he given to this planet 9 

Vesta. 

fFhat is the length of its year? 

The annual revolution of each of these 
planets, is performed in about five of our years. 
A more exact statement you will find in an ac- 
oompanytng memorandum*. 

So much was I pleased with what you told 
me about our moon^ that I long to hear something 
fespecting^ the satellites of the other planets. 
Do they not revolve around thdr primaries, in 
the same way as our moon revolves about usP 

Exactly so; and probably, answer all the 
purposes for them, that our moon does for us. 

How long is our moon going round the 
earth? 

A month. — ^At what distance from the earth 
does she journey? 

/ do not know. 

At the distance of two hundred and forty 
thousand miles. 

Jupiter hasy I am told, a considerable number 
of satellites. 

* Memorandum VL 

I 
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Ji4>iter has foar^ which revolve about him 
at different distances, and in different periods. 
The first, in one day, eighteen hours ; the se- 
cond, in three days, thirteen hours; the thirds 
in seven days, three hours; and the fourth, in 
sixteen days, sixteen hours. 

/ have often been much pleased hy looking at 
prints of Jupiter and his moons. 

Never do so again, without remembering the 
compensations, provided for the accommodation 
of its inhabitants. That ail the planets cooki 
b^ placed equally near to the source of light, 
and heat, and attraction, was impossible; but, 
if I may speak figuratively, we shall find, that 
all the apartments in this splendid mansion are 
fitted up with admirable contrivances, and un** 
erring wisdom. 

As ficir as we know, where the light of the 
sun is enjoyed in a more abundant degree than 
it is with us, there, no reflected light is added ; 
and, where less is communicated, there, reflec- 
tors multiply. In the present case, we see four 
moons; as the necessity augments, we find 
seven; and I doubt not, as the case became still 
more urgent, we shall find ten. 

. But does this attention, to remove, or lessen 
inconveniences, evince itself in other instances ? 

It displays itself through the whole of crea- 
tion. A few addition?! illustrations I will give 
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to you on a paper*, which I will put into your 
hands. 

In what periods of time do the satellites of 
Saturn revolve round him 9 

The one nearest to him performs its revolu- 
tions in twenty-^two hours and a half; and that 
which is most remote, in seventy-nine days, and 
seven hours. 

That these moons are subject to the samt 
laws which govern our own, appears a rational 
conclusion; hut it is^ I suppose , impossible to oh* 
tain any further satisfaction than that u^ch 
arises from reasoning by analogy^ 

We are not altogether restrained to that: 
for this last satellite is seen to turn on its axis, 
at the same time that it passes round the planet. 

You doubt not, you say, we shall Jind ten 
attendants upon the Georgium Sidus; but how 
many are already discovered? 

Sir William Herschefs discovery of six, has 
given that astronomer very considerable plea- 
sure. 

In what period do they perform their revo^ 
lutions? 

The one, nearest to the planet, performs its 
revolution in five days, and twenty-three' hours; 
but that, which is most remote, takes for this 
purpose, one hundred and seven days, sixteen 
hours. 

* Memorandum VII. 
i2 
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Y(m luwe^ my dear mamma, m a former coin 
versatian spoken to me of the Chaldeans: did 
they distinguish between thejixed stars, and the 
planets? 

I will furaish you with an illostration that 
they did: and as I have already sightly ind^ 
mated to yoa their seal ia advandng their be* 
Be&ctors to the starry r^ons^ I will now 
show you, that, if we may believe them^ the 
beautiful and resplendent planets shine not with* 
out being tenanted by individuals equally in* 
terdsting. 

Oy how much eUiged to you I shall he for 
thatr 

In the Pagan worlds the sun was considered 
as the sovereign ddty, the souroe of lights and 
the principle of nutrition; and their gratitude 
induced them to adore that star as a god. Feel** 
ing a kindred respect, on similar accounts, for 
their parent Noah, they consigned his spirit to 
that orb. But it was impossible to separate 
the idea of Noah, from the ark in which he was 
preserved. — ^They inu^ned that the ark re- 
sembled the lunar crescent ; the moon in that 
state was the memorial of that voyi^; and 
theU* first family and immediate descendimts 
are, in consequence, still denominate all over 
the East, the Children of the Sun and Moon. I 
will now direct your attention to the planet 
$atum. — Here, as in all the heathen mytho- 
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kgjr, we find a mysterious oompound, coDf- 
sisting of the physical history of the planet, ao- 
ccMtling to the superstitions notions of the orien- 
tal philosophers, and the history of the deified 
mortal, who, for his wise and virtuous reign, was 
exalted to thjat bright, but distant abode. 

fVill you favour me with the notions of the 
oriental philosophers ? 

These you may gather from the mode of re-i 
presentation, by which he is portrayed in the 
eastern mythologic history of this planetary god. 

How is that? 

He is painted of a bine colour^ trith a dread* 
ftd and malignant aspect, devouring his children. 
He has four arms, is mounted on a raven, and 
surrounded by two serpents, whose intertwining 
bodies form a circle round him. 

ff^hat am I to understand hy all this 9 

As Saturn himself \9 a personificaticm of 
time, which moves on slowly, yet most cer- 
tainly advances (as does the pldnet himself); 
we must, by his children, undei'stand the re- 
volving years. — ^As tjieir bodies were intertwined, 
so are the revolving years closely connected 
with each other. 

But who is the wise and virtuous king ex* 
alted to this distant abode? 

The Janus of the western world, the vcne- 
rable Noah,— Hence may be seen medals of 
%\M deified mortal, bearing two heads joined^by 

I 3 
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the hinder parts, with the prow of a ship ofteb: 
on the reverse. Macrobiiis informs us, his twd 
faces denoted that he knew both past and 
future things, and the fingers of his statues 
were so joined, as to express the number three 
hundred and sixty-five. 

What was thai to intimate? 

The days of the year; a circumstance whick 
may be regarded as a token of the great pro- 
ficiency of Noah, in astronomy. 

fF'ho had the honour of being advanced to a» 
abode in the sphere of Jupiter? 

Ham, the third son of Noah, the true Jupi- 
ter Hammon of antiquity, the founder of the 
Egyptian nation, whose country, in the Bible^ 
)s called the L«and of Ham. 

Noah, you have told me, was exalted to the 
Sun, and to Saturn^ fVas Ham thus doubly 
lunumred? 

Yes; he was not only immortalized in this 
planet, but in the constellation Aries. 

fflio has found a supposed residence in the 
pianet Mars ? 

The indefatigable Mr. Maurice thus answers 
such an inquiry : — " From the derivation of his 
name^ from the sanguinary, and terrific aspect, 
of the planet, and the inauspiciousness of thQ 
day distinguished by his name, I should be in- 
clined to think, that the wai*like and tyrannical 
t<5mrod, was the tyrant spirit, that was sup^i 
posed to reside and rule in Mars." 
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' .^M who in Venus 9 

Semiramis^ the Dea Syria of Babylon. — She 
^bone forth upon the abject race who deified 
her^ with equal lustre in the Pleiades^ and in 
the morning star. 

WTiom am I to recognise in Mercury 9 

Budda^ who was possibly no other than the 
Hiut or Pbnth of Scripture^ the third son of 
Ham. 

IthankyoUy mamma; but may I tell you what 
I was, this momingy reading before you came 
down to breakfast 9 

Certainly. 

It was an account oj the palace of Dei^ces, 
king of Media. 

Well, what of that? 

/ ready thai this palace was situated in the 
mast interesting part of Ecbatana, that it was 
surrounded by seven circular walls which Dei^ 
dees placed on a hill rising in ascent one above 
the Hither y and were painted of seven colourSy not 
unaptly representing the planets: while the inner 
wally which enclosed the royal palace y stood pre- 
eminent in beauty, the outer and lowest wall was 
of amazing extent. 

Intending to request that you would allow the 
planets to be the subject of our conversation to^ 
day, I have treasured this up, that I might ask 
you of what colours the walls were painted. 

Whilst the first was painted white, the second 
i4 
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black, the third purple, the fourth sky-bluCi and 
the fifth a deep orange, ttie sixth wa» covered 
with plates of silver, aad the seventh with boN 
nished gold. 

fVhat could the gold and silver he intended 
to represent? 

Doubtless the sun and moon; and this is 
rendered more evident by a remark made by 
Mr. Maurice, that it was in the cave of Mithra, 
which was originally instituted in the Median 
mountains, that the orbs of the sun, and moon^ 
were first formed of these metals: and thoogh 
the colours white, black, purple, blue, and 
orange, are not those by which modem chemists 
designate the planets; yet it evinces, that in 
Media, they had at that early period noticed a 
variety in the colour of these bodies. 

At how early a period was this? 

It was seven hundred years before Chriat« 
Deioces was the first king of the Medes, wbo^ 
having delivered his country from the Asi^rriaii 
yoke, was raised to be their sovereign for his 
wisdom and virtue. 

But how is ity that, we designate the planets 
in astronomy f and the metals in chemistry, by 
the same characters ? 

Astronomy, and chemistry, were sister* 
sciences in those early days, and the mode of 
designating the planets and metab by con** 
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gttiial ohanu^ters^ descended to the Arabians, 
from the old school of 2iOroast«r. 

/ recollect haw the sun, the most brilliant 
orb^ and goldy the brightest metalj are described. 

Iq what way^ atid from what cause ? 

By a circle^ which denotes perfection. 

The moon, the next planet, which is evi?^ 
dently illostrative of purity, was shadowed out 
by silver. But how are they represented? 

By a mark in the form a crescent. 

The oth^ astronomical, tod chemical cha* 
racters, are composed out of these two, witti 
only the addition of the Egyptian cross, which 
was their symbolical representation of matter ; 
and, as the ancients almost invariably joined 
to the circle, the cross, they intended to de* 
icribe, the invigorating power of the sun acting 
upon dead matter. But the union of the circle 
and cross, in their planetary designations, seems 
intended to pmnt out the solar or lunar in-* 
flueace^ of which the planets partook, and 
which, they having received, diffused^ together 
with their own influence, upon the various 
elements of fire, earth, fdr, and water. We 
shall be the rather confirmed in this, when we 
reflect on their proneness to astrology, and the 
j^werful influence they consequently attributed 
to the planets. Do you recollect how you have 
^een Mercury portrayed in mythological pub- 
lications? 
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He is decorated with wings, both on his 
hands and feet , and with a caduceus, which you 
have told me, represents the oUique path of the 
sun. 

Since he is decorated with wings, on his 
hands and feet, to indicate the swift motion 
of the planet roand the sun, yon can soon tell 
me what m^tal the ancients would select, as 
most descriptive of the same property. 

// waSf I dare say, quicksilver. 

Yes; and in the character of this orb both 
the solar, and lunar, designations are united, to- 
gether with the mystic symbol ^of the elements. 
" It is,** observes the writer of Indian Anti^ 
quities, *' very remarkable, that this artificial 
combination of characters evidently presents to- 
our view the famous caduceus, by which that 
deity was universally denoted in the ancient 
world." Can you point out to me the same 
apt selection of a metal to designate the planet 
Saturn, as you have discovered to represent 
Mercury? 

Lead has, I believe^ been chosen, on account 
qf its heavy nature, to express the slow motion 
of Saturn.' 

There is also in lead a blueish cast, which is 
in a marked manner, the colour of tiiat very dis« 
tant orb. 

The colour of Mars caused it not unaptly to 
be associated with copper. 
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How is Jupiter designated? 

By the lunar character, with the same cross 
placed horizontally upon the inferior part of the 
semicircle; and Venus is denoted by the astro- 
nomical character of the sun, whose rising, and 
setting, she attends, as the morning, and as the 
evening, star ; with the elementary symbol de- 
pending jfrom the circle. Such was the ori^nal 
designation, and such, perhaps, was the true 
meaning of the planetary characters; though, 
from time and caprice, the above representations 
have nearly all suffered some alteration, as may 
be seen by casting your eye on the following 
list. 
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CHAPTER X. 



^N COMETS. 



jims not comets important bodies belonging 
to our system P Will you kindly it^orm me, 
haw I may distinguish themP 

Comets are solid opaque bodies, of different 
magnitudes, like the planets, but are distin-* 
guished by fiery tails, or long beards df trans* 
parent hair. 

From which side does the tail issue? 

From that side of them which is furthest 
from the sun. 

Has the tail the same degree of lustre 
throughout? 

No: the lustre is the most considerable near 
the body of the comet, and becomes less, and 
l^ss, the further it is removed thence. 

Is there not a popular division of comets into 
three kinds? 

Yes; there is such a division, but it rather 
relates to the several circumstances of the same 
comet, than to the phaenomena of several: the 
divisions are, the bearded, the tidied^ and tbf 
hairy comet. 
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fFUl yom explain this remark hy an iUui^ 
traiianP 

Whea a coinet is eastward of the sun, and 
moves from it, it is said to be bearded, because 
tbe light precedes il^ in the manner of a beard. 

ff^hat is it termed^ when the comet is west* 
^ardofthe sun^ and sets after it? 

It is said to be tailed, because the trans*** 
parent bairlike appendage, follows it in the 
maimer of a taU. 

^When the comet, and the sun, are diametric 
ealhf opposite, the earth being between them, what 
is the term employed? 

Then the train is hid behind the body of 
the comet, eiccept a little which appears ron^d 
It, in the form of a border or tuft of hair, or 
coma; hence it is caUed hairy, and from hence 
the name, comet, is derived. 

Is the body as well as the tail of the comet 
subject to apparent changes? 

Yes; and these Sir Isaac Newton atcribes 
to clumges in the atmosphere of the cometi 
Hib opinion was confirmed by observations on 
the comet of 1774. 

^t what periods have very interesting comets 
wutde their appearance? 

In Dr. Rees* Cyclopedia you will find the 
elements of ninety-seven comets, and the names 
of the authors who have calculated their orbits. 
4 . 
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But a few words respecting the comets of 1680^ 
1661^ and 1664^ will answer my purpose. 

j^s the elements of so large a boAf of comets 
ere gweuj they have, I suppose^ in common wiih 
other heavenly bodies, claimed the attention of' 
astronomers in every age? 

Not so; and nothing is more to be regretted 
by posterity^ than that the ancients considered 
them as portentous signab of approaching cala^ 
mity, instead of regarding them in a philoso^ 
phical point of view. 

fVhat, then, were they altogether neglected 
by ancient astronomers? 

They were, at most^ considered only as 
meteors, or sublunary vapours floating in the 
atmosphere* • ^ - 

fVhose attention did they first excite, and by 
whom were they first regarded as bodies of mare 
importance? 

Seneca, w|;io was born six years before Christ, 
pmd considerable attention to them, in conse- 
quence of the appearance of two,^ in his own 
time. But his observations remain unrecorded. 

IVho then was the first, who described with 
any degree of accuracy the path of a comet? 

Nicephorus Gregorius, an astronomer and 
historian of Constantinople. Deeply impressed 
with the neglect of his predecessoi'S, he com- 
posed that stupendous effort of human Industry, 
" The Table of the Elements of Comets.'' 



Digitized by 



Googk 



AN ASnumOlflCAL CATBCHISW. 127 

O nutmMa, with what mulHpUed specimeng 
rf energy y amd with .what vast achievements cf 
industry, do yaujiimish me ! Sureh/ I ought ta 
catch one spark of ambition from the fire burning, 
en that akin'. With a reputation ever gatherir^^ 
shall the name of such a mmi descend to posterity. 
But may I ask, what was the appearance of the 
^cornet of 1680} 

Sturmlus tells us, that when he viewed it 
with a telescope, it appeared like a coal dimly 
glowing, or a mde mass of mattetr, illumiDated 
with a diisky famed light, less sensible at the 
extremes thaa in the centre. 

What was the appearance of the comet of 
1661? 

HeveUus observed, that its body was of a 
yellowish colour, very bright and conspicuous, 
but without glittering light. In the middle was 
a dense ruddy nucleus, almost equal to Jupiter, 
encompassed with a much fainter, thinner 
matter. 

But do these instances evince, that the body 
of the comet is subject to apparent changes? 

No, they do not; therefore I will enter a 
little more into the detail. On the 5th of 
February, the head of the last-mentioned comet 
was somewhat bigger, and brighter, than it had 
before been; it was of a gold colour, but its 
light was more dusky than the rest of the sfai's, 
whilst the nucleus appeared divided into several 
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parts* February the 6th, the disk was less- 
eiied, the nuclei still existed^ thoug^h less than 
before : February the 8th, its body was round, 
and represented a very lucid little star, the 
nucld were still encompassed with another kind 
of mal;ter. February the 10th, the head was 
somewhat more obscure, and the nuclei more 
confused, but brighter at the top than at the 
bottom. February the 13th, the head was much 
diminished, both in magnitude and brightness. 
March the 2d, its roundness was a little inw 
paired, its edges lacerated, &c. March the 
26th, it was very pale and exceedingly thin; 
its matter was much dispersed, and no distinct 
nucleus appeared. 

ff^hat is the description given of the comet 
of 1664} 

Weigelius says, that he saw the comet, the 
moon, and a little cloud illumined by the sun 
at the same time; and he observed that the 
moon, through a telescope, appeared of a con«> 
tinued luminous surface, but the comet very 
different, being exactly like a little cloud in the 
horizop illumined by the sun. 

/ have heard various conjectures respecting 
the cause of the tails of the comets: idllyou have 
ike goodness to mention to me the most plausihW 
opinion? 

It is that formed by Hevelius, who supposes 
that the thinnest parts of the atmosphere of a 
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comet are rarefied by the force of the heat, 
and driven from the forepart and from each 
side of the comet, towards the parts turned 
from the sun. 

IVhai is the greatest distance from the suriy 
at whieh a comet can be situatedy to he visible to 
us on the earth? 

About three tunes the distance of the sun 
from the earth. 

At what distance from the sun, was the comet 
of 1680, at the period of its greatest heat? 

About four sevenths of the earth's distance 
from the sun, or forty-six millions, two hundred 
and eighty-five thousand miles, nearly. 

fVhen a comet has been once seen,, can the 
period of its return be foretold ? 

Not with any degree of certainty, though it 
is possible, that the periods of three of them 
may have been ascertained. The first of these 
appeared in the years 1531, 1607, and 1682, 
and is expected to return every 75th year : there 
is also another, which by its return in 1758 
gratified astronomers, as its appearance corre- 
sponded with the prediction of Dr. Halley. 

When did the second appear? 

In the years 1522, and 1662; and it was 
expected that it would again make its appear- 
ance in 1789, but in this the astronomers of the 
present day have been disappointed. 

K 
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Which is the third comet that you referred 
to? 

It is that^ which appeared in the year 1680 ; 
and its period heing estimated at 575 years^ it 
cannot^ upcm that suppositioo^ return until the 
year 2255. This last comet, at its greatest 
distance, is eleven thousand two hundred mil- 
lions of miles from the sun, and its least dis- 
tance from the sun's centre, was about four 
hundred and ninety thousand miles: in this 
part of its orbit, it travelled at the ra^te of eight 
hundred and eighty thousand miles an hour. 

Some wonderful change or changes in $m^ 
tttre fnust, I suppose^ be connected ivith the c^ 
pearance of comets, from the terror which they 
still excite, in the minds of many. 

The universal deluge is attributed to- the 
comet of 1680. Whiston supposes that the 
earth passed through the atmosphere of that 
comet, and attracted from it a considerable 
part of the waters of the flood : that the proxi- 
mity of the comet raised a great tide in the 
subterraneous waters, so that the outward crust 
of the earth, was changed from spherical to 
oval; that this could not be done without 
making fissures and cracks in it ; that through 
these fissures, the subterranean waters were 
forced, in consequence of the change of th^ 
hollow of the earth into a less capacious form t 
that along with the wpter thus squeezed up, 
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much sGme or mud, would rise to the surface of 
the e^irtb, which, together with the grosser parts 
of the comefs atmosphere, would, after the sub- 
siding of the water (partly into the fissures, and 
partly into the lower parts of the earth to form 
8^), cover to a considerable depth, the antedilu- 
vian world ; and thus he accounts for the trees 
and* the bones of animals found at very great 
depthd in the earth* This is not the only 
change silpposied to be connected with the ap- 
piearatiee of this comet ; but also the general 
conflagration, foretold in the sacred writings. 
It is supposed that this comet, by coming near 
the eatth, will be the instrumental cause of that 
awful ev6nt. 

Fiwn this last observation , am I to conclude^ 
thai comets have light and heat of their own, or 
that they are borrowed from the sun ? 

This inquiry we will divide into two parts. 
First, then, do comets shine by their own Kght ? 
It was, till within these few years supposed, that 
comets bonv^wed all their light from the sun ; 
but the appearance of two very brilliant comets 
of late seems to have overturned that theory. 
One of these was visible for several weeks in 
1807; and the other, from September, to the 
end of the year 1811. Of the former Sir William 
Herschel has given an elaborate account, in the 
ninety-eighth volume of the Wiilosophical Trans- 
actions. Previously to their appearance, it was 
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generally supposed, that the light of comets^ 
like that of the moon and planets, was only a 
reflected light. 

A new theory is now adopted by Sir Wil- 
liam and other eminent astronomers, who have 
had capital opportunities, in both the instances 
referred to, for accurate observations. 

Herschel says with respect to the comet 
in 1807, " We are authorized to conclude, that 
the body of the comet on its surfotce, is self- 
luminous, from whatever source this quality 
may be derived. The vivacity of the light of 
the comet, had a much greater resemblance to 
the radiance of the stains, than to the mild re- 
flection of the sun*s beams from the inoon.** 
The same inference has been drawn from the 
observations made on the comet of the year 
1814, which distinctly exhibited to very power- 
ful telescopes, the several parts of which the 
comet is composed. 

What are these parts ? 

They are the nucleus, the head, the coma, 
and the tail. 

IVhai do you mean hy tke^nucleus? 

It is a very small, brilliant, diamond-like 
substance in the centre, so small as to be inca- 
pable of being measured. 

IVhat is included in the term head ? 

All the very bright surrounding light: in- 
ferior telescopes that will not render the nu- 
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dens viable^ are often able to exhibit the head 
thus described. 

The head of the comet of 1807^ was ascer- 
tained to be five hundred and thirty-^ight miles 
in diameter; that of 1811^ to be about the size 
of the moon. 

The term coma you h4we already explained, 
and the term tail is obvious. But what may 
have been the length of the tail of a comet f 

That of 1807, was ascertained to be more 
than nine millions of miles in length ; and that 
in 1811 was full thirty-three millions. O my 
dear child ! mark the immensity of creation; for 
they pursued their course undisturbing, and un- 
disturbed, and occupied apparently an insigni- 
ficant portion of space. 

But you were, my dear mamma, to inform 
me, if comets possess heat, independent of the 
sun. 

If comets are " self-luminous," it is pro- 
baible they do ; one beneficial eflFect, which Sir 
Isaac Newton conjectures, comets may afford, 
is that of recruiting the sun with fresh fuel, 
and repairing the consumption of light and 
heat, by the streams continually sent forth 
in every direction from that luminary. 

But let them be supposed not to possess heat 
independent of the sun, and then what degree of 
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heat might they acquire hy their near approach^ 
the sun? 

The cornet^ seen by Sir Isaac Newton^ in 
the year 1680^ was observed to i^^proaoh so 
near the snn^ that its beat was, estimited by 
that great man to be 2000 times greater than 
that of red-hot iron. 

IFUl you give me any idea, how long a body 
thus heated^ would retain its heat ? 

A red-hot globe of iron of a single inch in 
diameter^ exposed to the open air, will scarody 
lose its heat in an hour ; and it is said that a 
globe of red-hot iron^ as large as. our earth, 
woilld scarcely cool in fifty thousand years** 

* See Enfield's Institutes of Natural Philosophjrf p« 996a 
2d edition. 
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CHAPTER XI. 

CONCLUBiON. 

BinwH I withdraw your attention fit>m the 
solar system^ I wish to press upon you five or 
six important inquiries. 

We see stationed in this system^ a stupendous 
globe of luminous matter^ and observe revolv- 
ing around it^ opaque planets with their accom- 
panying dark satellites ; but the observations we 
have just made on comets show us^ that there is 
nothing which renders such an arrangement in 
nature unavoidable, nothing that requires that 
the body which is stationary should be on fire^ 
while the revolving bodies should be dark, and 
cold. How shall we account for this disposi- 
tion of the planets ? why not all light, all dark? 
why not a small dark body at the centre ? and, 
if light must exist somewhere, why should we 
not find it at the confines of our system ? 

Mamma, how great would be the incumve" 
nience and the misery of such an arrangement t 
It fJDOtdd he as had as our having our eyes placed 
at ourjmgeri ends. 

But why should the planetary bodies be so 
admirably adjusted, that the equatonal parts do 

k4 
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not become the polar, or the polar the equa- 
torial? 

This cannoty I am sure, be the result of 
some lucky accident ; but the cause I am unable 
to explain. 

The fact is, that, out of the infinite number 
of axes of rotation, upon which the planets 
might by a random stroke have accidentally 
fallen, the best of all has been selected ; for, 
while the number is infinite that might have 
been wrong, those axes only, which pass throngh 
the longest, or the shortest diameters, can be 
permanent. Now, it is^ delightfully satis&ctpry 
to observe, that, while choice was restripted to 
such narrow limits, it has in all instances ex-» 
hibited its perfection, by its selection of the 
shortest, and consequently of the most perma- 
nent axis of rotation. 

Pray tell me something more : this is the 
very information I am so anxious to possess. 

Well, then, there is a certain very simple 
law impressed upon bodies, which is truly 
wonderful in its effects. The law is, that all 
bodies shall continue in the state in which they 
are, whether of rest or of motion. If in motion, 
they shall go on with the same velocity, and in 
the same line, on which they were proceeding, 
till something shall change their course. 

Mamma, is this the liiw, and are y&u nom 
going to tell me its effects ? 
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I am : it is most curious ; for it is by virtue 
of this law that attraction never has brought^ 
nor never can brings the planets to unite at a 
centre, but will keep them for ever circulating. 

How beautiful! 

But what is pcurticularly worthy of observ- 
ation, is the admirable nicety with which these 
two forces balance each other. Wliy was not 
the centripetal force greater; why was it not 
less; why did it exist at all? Why was not 
the power of attraction greater ? why was it not 
less ? or why did this exist at all? 

I suppose, mamma^ had the attractive force 
varied greatly y the human species could not have 
existed. If it had had but little influence^ 
worlds would have been running on to their own 
destruction \ if it had had a greatly superior 
power, it would have buried us in its bosom. 

Very right: but^ you must observe, that, as 
the power of attraction exists in all bodies^ of 
course it exists in each of the planets, and in 
each of their satellites, as well as in the sun : 
hence, each sepai*ate body of which our system 
is composed, attracts, and is attracted ; there* 
fore, the antecedent probability of thdr dis- 
turbing each other, in their revolutions, becomes 
very great. 

And is every thing arranged with so much 
care, as to prevent even this ? 

Yes ; to prevent every thing but periodical 
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irr^^ularities^ nothing that is pennanent^ or can 
injure^ either the planet^ or its inhabitants^ can 
take place. 

ff^hat were the means necessary to produce a 
result so astonishing? 

It was indispensable^ that the force of at- 
traction should diminish^ as the square of the 
distance of bodies increases, that the masses ot 
the revolving bodies should be small, compared 
with that of the body at the centre ; that the 
orbits should not be much inclined to one amn 
ther, and that their eccentricities should be but 
little. 

I think I understand the importance of these 
rules, unless it be the first. 

To explain that, suppose, that, instead of the 
power of attraction diminishing by distance, 
it had increased: think then of the planet 
Saturn, so large and so remote, ^^ endued with 
the power of pulling the harder, from its being 
the further off.** The result must have been, 
that it would have dragged in the course of <^ 

years, our globe, or some of its sister planets, 
out of their courses, and have interfered with 
the order, and perplexed the motions, of our 
system. 

I quite understand now; will you tell me any 
thing more? 

Yes, one observation more, and then I have 
done : this relates to the orbits of t^e planets. 
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^ 3%e distance from the centre, at which a planet 
gets <^> ^tnd the £^8ohite force of attmedon 
being fixed, the figure of its orbit depends upon 
two things : the velocity wkh which the planet 
is projiected^ and the direction which it takes* 
And these, in order to produce a right resnlt^ 
mnst be within certain narrow limits. One, and 
only one velocity, united with one, and only one 
direction, will produce a perfect circle. And 
the velocity must be near to this velocity, and 
the direction also near to this direction, to pro- 
duce orbits such as the planetary are, nearly dr*- 
cular, that is, ellipses widi small eccentricities; 
The velocity and the direction must both be right* 
If the velocity is wrong, no correctness of direc* 
tion will rectify the error ; if thfe direction is in 
any considerable degree oblique, no velocity will 
produce the orbit required.** — ^•^ Why then did 
the projectile velocity, and the projectile direc- 
tion of the {Janets, happen to be nearly those^ 
which retain them in a circular form? Why 
not one of the infinite number of the velocities, 
one of the infinite number of directions, which 
would make it approach much nearer to, or re- 
cede much farther from, the sun?** 

I see, my dear mamma, the unavoidable con- 
elusion; hut you say, " nearly in a circular form:^^ 
do you mean to intimate, that there is a degree 
of velocity, or a line of direction, preferable to 
that imposed upon the earth, and the other planets? 
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fFimld it, do you apprehendy he better for them 
to move in circular , than in elliptical orbits? 

No ; that is not my conception of the mat» 
ter: for^ if ^^ the system had retained in other 
respects its present constitution^ though the 
planets had been at first sent round In exact cir- 
cular orbits, they could not have kept them : 
and, if the law of attraction had not been what 
it is, every deviation would have bem fatal : the 
planets once drawn, as drawn they necessarily 
must have been, out of their course, would have 
wandered in endless error.** To what must we 
ascribe such obvious proofe and developements 
of *^ choice,** — *^ determination,** — ^^ regulation^** 
care, foresight, and benevolence ? 

To the existence of a Being too wise to err^ 
O! may the mysteries of Providence, intri- 
cate as the ^^ mystic dance** of the planetary 
orbs^ never weaken in your mind this conviction^ 
much less shake the stability of your £sdth ! 
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PART THE SECOND. 



CHAPTER XII. 

OP THK STARmV HBAYBNS. 

Mr dear mamma^ j/au have directed my aU 
tention to the solar system: I have beheld the mi» 
an immense body ofjire placed in the centre, I 
hate seen the planets, satellites, and comets, per^ 
form their revolutions around him. What shall 
we taUi about to-day? 

Shall we, my child, inquire, if there is no- 
thing beyond those limits? The planetaiy system 
has its boundary, but space has none. There 
are but six planets visible to the naked eye. 
What then is that multitude of other stars, 
which sparkle in our firmament? The planets 
all circle around the sun, but the other stars do 
not own his dominion, they move not aroimd 
him. To all common observation they remain 
motionless, each ^^ the independent sovereign of 
his own territory •"* What are these distant fires 
lighted up in the distant parts of the universe? 

Propose not the question to me, my dear 
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mammay or propose ity only that I may he in^ 
structed hy you. 

My dear child^ each of these lumhiaries, 
which we term stars, indicates a system as vast 
and as splendid, as the one which we inhabit. 
Worlds, roll in these distant regions, and these 
Worlds must be the mansions of life, and of intel- 
ligence! In you silvered canopy of heaven we 
see the broad aspect of the universe, where each 
shining point, presents us with a sun, and each 
sun, with a system of worlds, where the Divinity 
reigns in all the grandeur of his high attributes, 
where he peoples immensity with his wonders, 
and travels in the greatness of his strength^ 
through the dominions of one vast and unlimited 
monarchy. 

fVhat then may he the numher of suns and 
of systems? 

The unassisted eye of man, can take in a 
thousand, and the best telescope, which his 
genius has constructed, can lake in eighty mil- 
lions. 

May this then he the extent of the universe? 

That is impossible! Why subject the domi- 
nion of the universe, to the eye of man, or to 
the powers of his invention ?-^" Fancy may take 
its flight far beyond the ken of eye or of tele- 
scope, it may expatiate on the outer regions of 
all that is visible, and shall we say thei'e is no-* 
thing there?'* 
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Never did the^e Hoards qf Dmid appear to me 
half 80 full of meamngy ^^ Lardy what is num% 
that tkom art mifi^ul^ him? or the son, affum, 
that thou regarded himf^^ 

That I dare Bay » the case, and theire aigt 
thifee or four ifiterestiag positions coauepted Urith 
oyr |[M»86iit Btribjecti whksb^ if I caB place in a 
view Arn^t enough, will tend to fix, and rirel^ 
the inpreasion that is how made. My first po« 
sition win be, that these suns move ; then, that 
these suQfi, which move, are innumerable ; that 
these innumerable moving lumincmes are infi- 
nitely distant; and, lastly, that these distant 
rans fi>rm clusters, or system^. 

WiU jfou begin tcith the ftst eh^ervaiien^ 
mamma; and show me that these sums are in mo*' 
turn? 

Ye& Hie action of two forces is, we know, 
necestery to enable the satellites to circle around 
their primaries, and to support the primaries iji 
their revolution round the sun. We know also^ 
that each of these bodies has a compound mo- 
tion, and that each <me, while it tun^ upon its 
own axis^ revolves round a common ceatoe. 
We itfa assured^ the sun has one of these mo^ 
tions* He turns on bis axis. May he not also, 
111 common with the ^nets, have a second mo- 
tiCNd? m^ he not be descrilung a tract in space, 
and in so doibg be carrying all the planets, and 
iatt theur secondaries, along with Mm) 

h 
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Mamma, what do you think? doesit appear to 
yoH probable? 

Yes ; It does appear to me highly probable^ 
that the plan wUch we find adopted in our 
humbler astronomical walk^ is pursued in the 
Ibfder regions of immensitj; and in this opinion 
we shall rather be confirmed by this considera^ 
tion^ .that^ in the course of ages^ the stars id 
one quarter of the celestial sphere^ are reeeding 
from each other, and in the opposite quarter^ 
they are drawing nearer to one another. 

h this hy a very shw motion? 

By an advance of about fifty seconds in a 
year; so that it will require 25,791 years, for the 
^uinoetial pioints to perform an entire rerolu- 
tton, westward round the globe. 

This is slow indeed! 

Nevertheless it is, in one sense, a peit^eiv- 
iSble motion ; for the stars, which were formerly 
in Aries, are now in Taurus, and those, whicfc 
.were in Taurus, are in Gemini, and so of the 
others ; and those stars, which rose and set at 
;any particular season of the year, in the time 
either of Hesiod, or Eudoxus, or Pliny, do not 
-answer to the descriptions of these writei^ r so 
that it is probable, that in the same manner, as 
-the planets with their satellites revolve round 
the sun, the sun with his tributaries, revotv6 
round some common centre, ^^ describing tb6 
sweep of such an orbit in space, and completing 
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the mighty revolution in such a period of time^ 
as to reduce our planetary movements, and our 
planetary seasons, to a very humble ranlc in the 
scale of a higher astronomy.'* 

fFhai may this common centre be 9 

It may be one immense body, whose emana* 
tions bind all the revolving bodies, and keep 
them harmonionsly performing their parts. It 
may I;>e one common system, which regulates 
the others, by the number and the size of the 
bodies, of which it is composed. The possibility 
of this is supported by the fact, that there is 
room for all this in immensity on the one hand^ 
and it is rendered probable by the records of ac- 
tual observation on the other, which present us 
with a gradation in the works of God truly asto- 
nishiog. 

Xhe satellites accompany the planets, the^ 
planets foUow the sun, and the sun himself is 
connected with a system of stars, over which 
presides another sun of superior magnitude, and 
force, and so on, through a number of variations^ 
and degrees, which the imagination cannot 
reach. Thus much for the first position. 

Shall we now, mamma^ proceed to the second^ 
thai these suns, which move, are innumerable P 

Yes ; since the invention of the telescope, 
the number of the fixed stars is proved to be 
infinitely greater, than the. arithmetic of man 
ehn compute. For instance, the galaxy^ or 



Digitized by 



Google 



i49 AN ASTBONO^ICAXi CATBCBISK. 

milkjr ^y^ is one cpntiooed cluster of sm&U 
stars^ which, in coiosequeoce of their number, 
Ulun^ate that part of the firmament^ and dif-* 
fuse that sinning whiteness around it which 
we observe. No words of mine, will exprtt0 to 
ypu the idea which it is desirable for me to con- 
vey, so well as the language of Miltoui wbeQi 
f peakipg on this subject^ he says, 

** A broad and ample road whose dust is gold» 
And pavement stars, as stars to thee appear^ 
Seen in the galaxy, that nilky way. 
Which nigl^tlj, as a circling aose thQU sespt 
Powdered wjth.st^rs*'' 

Do you wish me to apply the observations 
ivhich you made about the motion of the sun^ to 
this innumerable host of suns? 

. Yes^ I wish you to consider each star^ as the 
centre of a system, and each system^ as beiqg 
completely independent of the rest. 

But you know, mamma, that the milky way 
rather appears like a delicate band of light, than 
an assemblage of glittering points, orjixed stars. 

While this remark establishes the next posi- 
tion I have to advance, namely, the distance of 
these luminaries, it confiitns our present obser- 
vation, that they are innumerable; or otherwise, 
from the immense distance at which they are si- 
tuated, they would not attract the least atten- 
tion : whereas this is the fiict^ that the lustres 
of these distinct suns^ embody themselves in 
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Mch other^ and form a beatiteons stream of 
fight. 

Did you not mention something ahout tht 
motion of the earthy which conveyed an idea of 
the immense distance^ at which these bodies mnst 
be situated? 

Express the substance of that ^ibh you 
recollect. 

Fbu said, that though the earth is tw& iniU 
SbnSy seven hundred andjifty-four thousand mile^, 
nearer to the sun at one time of the year than 
another, yet this bears so small a proportion t6 
its mean distance from him, that it makes tittlif, 
or no variation, in the heat or cold of the different 
seasons. 

This and sunilar considerations certainly as- 
niBt in raising our minds^ as far as they are ca- 
pable^ to an elevation suitable for the contem- 
plation of the extent of creation. I will, there- 
fore, fomish you with two, or three, additional 
illitstrations. The Geor^um Sidus revolved 
round the sun in an orbit of about ten thousand 
niilfions of miles in circumference, and some of 
the comets make excursions of many milliohs 
of miles beyond this, and yet at that inlmense 
fUiMance, they are incomparably nearer to the 
sun, than to any of the fixed stars, as is evident 
fromtiheir keeping clear of those bildieiS, and re^ 
tumibg^ periodically by virtue of the sun's at- 
tracti(>n» 

l3 
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Again^ the star^ which if the nearest ta us, 
and consequently the largest in appearance, is 
Sinus, or the Dog-star; and yet such is its remote 
situation, that, though the earth« in moring 
round the sun, is one hundred and ninety-fire 
millions of miles, nearer to it in one part of its 
orbit than in the opposite one, its magnitude' 
does not appear to be in the least altered, or its 
distance affected by it. The celebrated Huygens 
carried his thoughts so far on the subject, as to 
believe there might be stars at such inconceiw 
fble distances from our earth, that their light, 
though it is known to travel at the rate of t^ 
millions of miles in a minute, has not yet 
reached us since the creation. 

NoWy mamma, do you think these suns ' are 
scattered uniformly through space, each beiiy 
equally distant from the other ? 

The probability appears to be, that there is 
a vast multitude of suns, situated at about equal 
distances from each other, forming a system of 
suns, while each independent sun is as com* 
pletely head of his own domain, as we find ours 
to be. But though the suns in a cluster or 
system may preserve a relative distance, it is 
pot obvious to us, that the clusters themselves are 
subject to this arrangement; for, while the 
heavens are in some parts adorned with appear^ 
ances brighter tpwi the rest, there are also many 
large spaces where no stars are to be seeq. 

3 
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Are these assemblages of suns designated by 
any particular names? 

Yes ; tbqr are distiDguished by the name oC 
Bcbnlae. 

Are they very numerous? 

The number of nebuke was finrmerly ima* 
gined to be abont one hundred and three ; bnt 
Sir William Herschel^ previous to the month o£ 
April 1784^ had discovered fonr^ hundred and 
sixty-six more ; and he is of opinion that the 
heavens are replete with these nebulse. 

Are there any nehuke more obvious than the 
rest? 

One of the most obvious to common notice 
is that large irregular zone, or band oi light, 
which crosses the ecliptic in Cancer, and Capri-: 
com, and is inclined to it in an angle of about} 
sixty degrees. 

Is not this the milky way ? ) 

^ It is ; and you will take particular intareitt: 
in surveying it, when I tell you, that Sir William 
Herschel supposes this to be that particular ne-^ 
bida in which our son is placed. 

I have now briefly touched upon the four 
topics to which I referred. In proportion as yon 
embody these ideas, will you discern the magni- 
fieenoe of the operations of the Deity. You 
will mark the sublimity of his procedure, and 
w3^ behold the march of a God at every ad- 
vance* 

1.4 



Digitized by 



Google 



1S2 Aa Ammmmaa^ cAnonsit* 

O p»p miamma; but JnMysMjfmigf thmgto 
you : I will, therefore, tell you, that I c€mnof ra-r 
coneik whai you hme unfolded to wie, u^kh that 
minute attention to one insignificant world, which 
the Bible represents, m hmving been paid to it 

It i& diflkult, it k mfinitelj dLflkult; but 
anrdy the price of owr liiture happiness cab 
neimr be i%btly estimatec]^ but in propwtion aa 
we fona accitrate ideas oi God ; and* siace wd 
cannot see Him^ our idea of Hi& can oal; bei 
formed from our estimate of bis wwlu 

' Rrsides, this ia but one mMig a multitude 
of difficulties ; which arise> not from the imjXMK 
aibilUy of the thing itseU^ bat from the impossi- 
^ty of our finite miojds t^Uig a leach^ biftjr 
as tike anhfeQt demands* The difficulty yon ekt 
pccsa wears the semblance of moiisty, bulk j^ 
cannot but think, it arises from pHdie. Woi 
can scarcely bring ourselves to beU^^ine, tbaS the 
flame augaoientatiofi ia the senses from i>oe to 
i^re, which we observe on Ibis spat; n^ay inoAer 
regions be carriedi from five to tea; with greater 
difficulty still do we believe that these may fce» 
sMltiplied in nundt>eff89 and itocreased in power, 
titt we anive at the infinite Mind^ which is note 
peepkxed by the variety of intmeate oouMaa^ 
tisxiB, whieh is not wearied with th^ minuleneasi 
d£ his,ow» qperatibn&. 

Wbihym have bemspealdngy TfiOBe thougkb 
of one thing, which will be of great use ta nuu. 
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J remember about a year ago, when you JSrst 
showed me the effects of your solar microscope^ 
I argued just in an opposite direction: for, u^hen 
I saw. the astotdshing assemblage of beauties m 
some insects, as in the diamond beetle, the peach 
fly, the dragen fly, and the wasp; when 1 beheld 
the' quills, and painted plumage, an the wings of 
the butterfly tribe ; when I observed the feet, tkt 
general organization, but, abow all, the eyes of 
the drone fly, I was overcome : yes, thai its eyesy 
consisting of fourteen thousmsd hemispheres, and 
each cf these forming a perfect eye, furnished 
with a cornea, a transparent humour, and a rtf« 
tina^ was almost incredible, though I saw it. 
iHhen you pointed otU the telescopic eyes of the 
snail, and the admirably situated eyes of tks 
spider; when you talked of the animalcules m 
fluids, especially of the wheel insect ; 'u^ien you 
showed me that grains of sand are not perfectiy 
globular, but some square, others conical, and 
most of them irregular; that in each grain there 
is a cavity, and in each cavity insects of various 
kinds; and that these little ones arefumithed 
with eyes, mouths, feet — I said, there cannot be 
many globes like our earth, which are thus the 
seats of beauty, of elegance, and of conscious 
existence. But you have proved to me this day, 
thai there are innumerable worlds, and not only 
innumerable worlds, but systems innumerable. 
Yes, my dear child; and seeing tbatHe^ who 
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replenisfaed infinite space with myriads df 
worlds^ has also clothed the flowers of the field 
with a richness, which Solomon conld not rival; 
will you not gatbet the assured conviction, that 
he not only regards you^ but if you are found 
humbly serving him, that he also loves you ? If 
you can believe this, then with a devotion you 
never before felt, you will this evening enter 
into the h<dy presence, and worship at the £30t* 
Btoc4 of the self-existent, the independentt the 
eternal, the unchangeable Jehovah, remember- 
ing that it is He, who measured the waters io 
the hollow of his hand, and who meted out 
heaven with a span, who comprehended the dost 
of the earth in a measure, who weighed the 
mountains in scales, and the hills in a balance-^ 
that it is he who did all this, that feeds his flock 
like a shepherd, who gathers the lambs with his 
arms, and carries them in his bosom. 
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CHAPTER Xnj. 

THB METHOD OP FINDING THS STARS. 

IBE information which you gave me durimg 
owr last conversation^ has greatly increased my^ 
anxiety to apply the names, which IJhni on this 
globe, to the stars in the heavens. 

But did not that information lead you to 
suppose^ that it is a hopeless task? 

The facts you communicated did not lessen my 
conviction of the difficulty, but augmented ntjf 
determination to overcome all obstacles. I am, I 
hope, in some measure prepared. The heavens^ 
are, I am aware, divided by astronomers into 
three regions, called the northern hemisphere,' 
the southern hemisphere, and the zodiac. 

You know also^ that the fixed stars are 
classed under the outlines of certain imaginary 
figures^ called constellations, and that those, 
which do not fisJl within these limits, are called 
iinformed stars. 

And I am swre, inamma, you would not have 
me forget that there are others, which on account 
of their cloudy appearance are called nehuUe. 

Well then, a few evenings, well improved, 
will enable you to distinguish all the stars oi the 
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first magnitude^ which are idsible^ and all the 
relative positions of the different constellations. 
Do you know how to find the four cardinal 
points of the horizon? 

/ know, that if I look at the sun at twelve 
o^ clock at noon, I am looking to the south, where 
he then is; being so situated, my back is towards 
tke north, the west is on my right hand, and the 
esmt is on my left. 

' But wfaeii the stm is withdrawn^ is there no- 
thing you can think of as a substitute? 

The mrth pole star wiU perhaps oftiswet the 
purpose of the sun, when ke has left us. 

You are right. When you are looking ta the 
BOBth^ you stand with your £eiee to that star^ tbef 
ioutb is at your back, on your ri]^t hand is the^ 
MOt, and the w^ is on your left. Now, if your 
stteid fiiding the sduth, and observe the hedvens, 
they wUt appear tomndergo a coutinual changet 
some stars will be seen ascending fi*om the east^ 
or ri^Bg; others dtescendiog towards the east^ or 
setting; while in some intiennediate point be« 
tween) the east, and west, each stiar Will arrive 
tft its greatest height, or will culminate. The 
most considerable elevations of the several- staraf 
will be different ; but these will all be attained^ 
when the stars have arrived at a point exactly 
half-way between the east, and' the west, namely 
at the scHith. 

K yoQ now turn your b»ek*to die souths and^ 
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ctoerve the norths new phenomena will prespt 
themselyest Some stars will appear^ as before^ 
mmg, attaining their greatest height^ and set* 
ting ; other stars will be seen that never set^ 
moving with different degrees of velocity^ and 
nearly stationary. 

Did you say, that there are swne stars which 
nner^eet? 

Yes; they are those, which revolve abont %\m 
polar star;, and describe circles <^ greater cir«f 
^nm&rences accordmg to their distanoes from 
that star. The siars^ which revolve round th» 
polar star^ at no very considerable distance, ars 
called circumpolar stars. 
^ Is the polar star stationary then? 

Not completely so; neither is it sitnated ex^ 
actly in the pole, but about a degree and three 
quarters from it, that is, from a point, in which^ 
if a star were situated, it would appear perfectly 
fixed ; the general appearance, therefore, of th« 
starry heavens, is that of a vast concave spherei 
tunodng round two imaginary fixed points, dia-* 
pietrically opposite to each other, the one in the 
porth, the other in the^south ; and this apparent 
revolution is performed, in about twenty-four 
^urs. 

/ thifik I already understand^ that the stars 
habitually retain the same relative position with 
respect to each other, though now I think you say 
they move all together. 
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Exactly so; hence they are called fixed 
stars, in opposition to the planets, which, fike 
our earth, are continnally changing their places, 
both with regard to the fixed stars^ and to 
themselves also. 

Now will you tell me^ how I may discover 
am/ of the constellations P 

Yes: if you fiwje the north, you will pQ-r 
6eive, that Ursa Major is the most conspicuous 
constellation in the heavens. It is idsible at all 
times, when there are any stars to be seen. I 
Will make you a small drawing of the Great 
Imd Little Bears, representing Ursa Major be* 
low the pole. 

/ have heard that there are some stars in this 
constellation, called Pointers; which are they 9 

They are the two stars marked a and i, and 
^hey derive their names from the circumstance 
of their pointing to the north pole. You will 
Observe, that the polar star, is rather to the 
right of the line, passing through a and b. We 
can now make use of these stars as a kind of 
Standard, iti order to discover the names and 
positions or others in the heavens : thus, con- 
ceive a line drawn from the star t, and passing 
to the left through the star /, and it will pass 
through that brilliant star, near the horizon^ 
towards the west. 

/ see the star; but how am I to know its 
name? 



Digitized by 



Google 



^^.- //^/- ^;^ ;4^;^ 



O' 



'O 



*^ 



O^ 








Digitized by 



Google 



Digitized by 



Google 



AH ASfRONOKlCAL CATBCHlfiAf. IStf 

We will go into the alcove^ and look at the 
celestial globe for the stars i and I: we must 
suppose a line drawn on the globe^ as we con* 
ceived it done in the heavens^ and we shall find 
the star and its name. 

The name^ I see, is Arctarus. 

Now look at your figure^ write the word 
Arcturus at A^ which is its relative position in 
respect to these two constellations. If yoa 
conceive a line drawn from g passing be- 
tween h and a in Ursa Major, and extended a 
good way to the right, it will pass just above 
another very brilliant star. Examine the globe^ 
and find its name. 

It is Capella, the Croat. 

If we conceive a straight line drawn from 
the left of the polar star, through the two 
stars of the Great Bear, which, in ydur figure^ 
are marked h and a, and suppose it to extend a 
good way down, it will pass, or nearly pass^ 
through a very bright star, though not so bright 
as Arcturus or Capella. What is that called? 

By referring to the celestial globe^ IJind it 

is called Regulus, or Cor Leonis, the Lion^s 

Heart. But I see, that between Reguhis and 

Ursa Major, Leo Minor is dtuated: I should 

just like to see how that looks in the heavens. 

Well, step and see ; and at the same time 
you may observe, that the tail of Draco lies be- 
tween the polar, star, and the square of th6 



Digitized by 



Google 



I6Q AN A8TH0N0MICAL CATBCHISRL 

Great Bear. The figure extends in a serpentine 
direction towards the left band^ where it is ter- 
minated by foor bright stars, in the head, form- 
ing nearly a square. When you were looking 
at Regulus, did you obserre it forms one of 
four bright stars in the body of Lieo Major? 
B^ulus is the one nearest the south, and is re- 
markable for its situation^ which is on tht 
ecliptic. 

The ecliptic majf ecmly he traced on the 
celestial globe. Can we trace the circle qf the 
ecliptic in the heavens 9 

It may be done with tolerable accuracy by 
two methods: first, by observing several re- 
markable fixed stai-s, to which the moon in its 
Qourse seems to approach ; the second method 
is by observing the places of the planets. 

How can we trace this line hy help of the 
fixed stars? 

By comparing the stars in the heavens with 
their representatives on the artificial globe. I 
wiU mention to you the names of those stars \ 
And you may fii'st find them on the globe, and 
thien refer to as many of them as ai*e now visibly 
in the heavens. The first is in the lUun^s 
Horn, and is called <» Ai^etis, about ten degrees 
to the north of the ecliptic; the second is the 
star Aldebanm in the Bull's Eye, six degrees 
south of the ecliptic. You may cast your eye oo 
the followiug sketchy while I proceed. 
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Theriy if at any time I see these two stars, I 
know that the ecliptic runs between them, and 
nearer to Aldebaran, than to that in the Ram^s 
horn? 

Yes : now carry your eye eastward to a dis- 
tance somewhat greater from Aldebaran, than 
that is east of « Arietis^ and you will percdye 
two bright stars at a small distance firom one 
another^ called Castor^ and Pollux; the lower 
one^ and that which is least brilliant, is Pollux ; 
seven degrees on the north side of the ecliptic. 
Following the same track, you will come to 
Regulus, or the Cor Leonis. Beyond this, and 
only two degrees south of this line, you will find 
the beautiful star in the Virgin^s Hand, called 
Spica Virginis. You then arrive at Antares, or 
the Scorpion's Heart, five degrees on the same 
side the ecliptic. Afterwards, you will find 
ec Aquilse, which is situated nearly thirty de- 
grees north of the ecliptic ; and farther on is 
the star Fomalhaut, in the Fish's mouth, about 
as many degrees south of that line. The 
ninth, and last of these stars is Pegasus, in the 
wing of the Flying Horse, which is north of the 
ecliptic, neariy twenty degrees. 

Upon what account are these stars parti" 
cxdarly noticed? 

They are selected as the most conspicuous 
stars near the moon's orbit, and are considered 
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as proper stations, from which the moon's dis- 
tance is calculated for every three hours of time, 
and hence are constructed those tables in the 
Nautical Almanacks, by means of which navi- 
gators, in their most distant voyages, are en- 
abled to estimate, on the ti-ackless ocean, the 
particular part of the globe on which they are. 

Now, mamma J I wish to ash you, if the same 
stars would present themselves to our view at 
the scone hour every nighty if the iveather were 
fovourable? 

No: if you will frequently look at the 
heavens at nine o'clock, three or four months 
will be a period, sufficiently long, for you to 
observe a condderable difference in their ap- 
pe»ance. 

How do you account Jor that ? 

Tell me first the reason, why the heavens 
i4)peaF to undergo a continual change, while 
we sit in the alcove with our faces to the south. 

This apparent motion of the stars, I suppose y 
arises from the real motion of the earth ; but 
still there is something I do not understand; for 
/should have thought that the diurnal motion of 
the earth would have brought it round to the 
same fixed point, every twentyfour hours. 

Do you then forget, that the earth has a 
compound motion, and is marching onward in 
its orbit with such a velocity, that the same 
alteration, in the aspect of the heavens, may 

m2 
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be observed in the course of a year^ as presents 
itself in the course of twenty-four hours ; for in- 
stance^ if you look at Capella, on any evening at 
six o'clock, and again at midnight, it will, during 
these six hours, appear to have advanced a 
quaiter of its circuit ; and, at six the next morn- 
ing, will be exactly opposite the station, in 
which it was twelve hours before. In like 
manner, by attending to the same star in Janu- 
ary, we shall see her near the meridian at the 
lower part of the circle of perpetual apparition. 
In April, it appears to have advanced a quarter 
of this circle in its progress round the polar star; 
and, in July, to have moved half round, being 
just opposite to its situation in January. 

Then it seems to me, that the progress 
which the earth makes in its orbit in a fortnight, 
presents as great a variety in the aspect (^the 
heavens, as the rotation on its axis causes in a 
single hour. 

Let me hear how you make that out. 

^ twelve hours of diurnal rotation, exactly 
coincide with six months of their annual revokh- 
tion, and six hours of the former, with three 
months of the latter, and two hours with one 
tnonth; then it follows, of course, that one hour^s 
rotation will coincide with the eartKs revolution 
during a fortnight. How much I should like to 
make some maps to express these changes! 
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We vnll see what we can do towards the 
production of some in a few days. 

But could you not, on the present occasion, 
just tell me the different appearances of the 
heavens, at the present time, the month of May, 
and dming the month of January P 

I will do that, if you will help me. 

I wish I could. 

Well; let me see if I cannot put you in the 
way of doing so. — Carry the globe into the gaf- 
dep, elevate the pole to the latitude of the place, 
and set the globe due north, and south, by a 
meridian line. Find the sun's place in the 
ecliptic, bring it to the brass meridian, and set 
the index of the hour circle to twelve ; then, as 
it is past noon, turn the globe westward on its 
axis, till the index has passed over as many 
hours as the time has gone beyond noon. Now 
fix the globe in this position, then the flat end of 
a pencil being placed on any star on the globe, 
so as to point towards the centre, the other end 
will point to any particular star in the heavens. 

Of this rule I will avail myself, when you 
are not present, my dear mamma. IVill you 
now tell me, what I see P 

Inform me first how many constellations you 
know? 

Ursa Major ^ and Ursa Minor; Leo Major, 
and Leo Minor; with Draco, Arcturus, and Ca-^ 
pella. 

m3 
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Now, then, we will e^ctend the line drawn 
from the polar star through Regulus, and that 
will pass through the Heart of Hydra. 

To the right of Car Hydras^ near the horizon^ 
and a little more distant than Regulus, I can 
see a bright star; will you favour me with its 
name? 

You had better retain your own description 
of it in your memory, while you run, and look 
on the globe: then bring me word what it is 
called. 

It is Procyon in Cams Minor. 

Now look to an equal distance to the left, 
and you will see about ten stars. They are the 
most conspicuous in Crater, the Cup; beyond 
which, in the same direction, is Corvus the 
Crow. 

/ J&scem two stars, the names of which I 
should like to know, if I could describe their situ^ 
ation to you; I will try. — Suppose a line to he 
draum through b and c in the Chreat Bear, and 
to proceed onwards towards the south. 

You refer, I dare say, to the stars Cor Caroli 
and Spica Virg^nis. Look on the globe; a^i 
right ? 

Petfectly. 

Now obseiTe, that Spica, Arcturus, and 
Deneb, form an equilateral triangle. You can 
tell me, in what constellation I may find these 
stars. 

4 
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yes; Spica is in Fir go, Arcturus in BoMes, 
and Deneb in the LiovCs tctil. 

A line conQectiog / and h in the body of the 
little Bear^ and brought through C!or Caroli^ 
would fall on Coma Berenices. 

Ahf I see it, it looks of (m oval form; three 
of the stars are very bright. 

Yes; that is the case: this constellation is 
composed of eight stars not &r removed from each 
other. Direct your attention now to Arcturus ; 
fiuppose a line to be drawn through that star^ 
and Coma Berenices, it ^11 pass through the 
body of Hercules, beyond which, in the same 
direction, is the bright star Viga in Lyra. 

But between Hercules, and ArcturuSy there is 
a considerable space. tVhat constellations find 
a place there? 

Corona is north, and Serpens south of Arc- 
turus, but they are situated between it and 
Hercules. Viga in Lym, AJtair in the Eagle, 
and the head of the Dolphin, form an isosceles 
triangle. 

But I do not know any thing about Altair, or 
the Dolphin. 

They may each be easily distinguished; 
Delphinus consisting of four stars nearly united, 
and one at rather a greater distance ; Altair is 
the centre of three bright stars, situated near to 
each other in a straight line; above the Doi- 
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phin is Cygnus, a remarkable constellation in 
the milky way; below which is Pegasus. 

But still there remain a great many cousteU 
lotions J which I well know on the artificial globe, 
and which you have not yet pointed out to me. 

Perhaps they are those, which adorn the 
heavens in the month of January, such as the 
IHeiades, Auriga, and Orion. 

O yes ; those are the constellations to which 
I refer. 

Well, then, at ten o'clock in the evening, in 
the month of January, you may percdve to- 
wards the south the Pleiades, to the left of 
which, and a little lower, are Aldebaran and the 
Hyades; farther to the left, and a little higher 
than the Pleiades, is tfaA remarkable constella- 
tion Auriga. 4 

How shall I know that, mamma? 

It has exactly tlie appearance of the figure 
which I have in my hand. The highest star to- 
wards the left band is Capella, the star marked 
/S and y is situated in the BulVs north horn, 
and also in the right heel of Auriga. 

Can you contrive to Join this to my favourite 
Orion? 

Imagine a line to be drawn from Capella, 
through the stars at the tips of the BulFs horns, 
extended onwards to the horizon, and it will 
pass the middle of that constellation. Surely 
you can arrange these stars from recollection. 
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and then I will contrive an original figure, 
which shall include them But to proceed: at 
about the distance of 26 degrees from Betelgeux, 
which is the star in Orion*s right shoulder, is 
Pix)cyon, a star in Canis Minor, Between 
Betelgeux, and Procyon, and nearer to the hori- 
zon, is Sirius. These three stars form an equi- 
lateral triangle. 

What stars will then make their appearance 
to the left of Auriga ? 

There you will see Castor and Pollux iu 
Gemini. There will be four stars in a line b^ 
tween Betelgeux and Castor. These constitute 
the four feet of Gemini. 

Where wUl Perse iis be situated? 
To the right hand of Auriga, and above the 
Pleiades. In a line with Castor, and Capella, is 
Algeuib, a bi*ight star in the breast of Perseus; 
and, further to the right, is Almaac in Andro- 
meda. These two stars, with Algol in the 
Head of Medusa, form a triangle, of which Algol 
is the nearest to the Pleiades. Imagine a line 
to be drawn from the Pleiades, through Algol, 
and it will pass through Cassiopea. 

Ahy I have heard^ that it looks like the capi^ 
tal letter W. 

To the right hand of the Pleiades, at a con- 
siderable distance, is u Arietis, a star not very 
briUtant; a line drawn from the Pleiades, 
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through this star^ will pass throogh Markab ib 
Pegasos. 

Do not the principal stars in this consteUo' 
Acmform a square? 

A large square is formed by its three prin- 
cipal stars, and the star in the head of Andro- 
meda. 

It must now be very late. Let us return to 
the house. 

O mamma, leave these ten thousand lamps, 
for one or two little tapers, all this mental tm- 
provement,for sleep and insensibility! 

My child, 

«* th* hour 
Of niglity and all things now retir'd to rest, 
l^fod us of like repose ; since God hath set 
Labour and rest, as day and night, to man 
Successive : and the timely dew of sleep, 
Ijfow falling with soft slumbrous weight, inclines 
Our eyelids. Oth^ creatures all day long 
Roto idle uoemploy*d^ and less need rest. 
Man hath his daily work, of body or mind 
Appointed, which declares his dignity. 
And the regard of Heav'n on all his ways ; 
While other animals unactive range. 
And of their doings God takes no account. 
To*morrow, ere fresh mommg streak the east 
With first approach of light, we must be risen." 

Ah, mamma, I know who says all that ; may 
I use the same author's words, and ask you an 
interesting question, that I may hear you repeat 
his reply ? 
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Let me hear the question. 

*• Wherefore all night long shine these f for tohom 
This glorious sight, when sleep hath shut all eyesV* 

Since you wish it, I will give you Milton^s 
answer. 

<< These have their course to finish round the earth 
By morrow evening ; and from land to land. 
In order, though to nations yet unborn, 
Minist'ring light prepar'd, they set and rise ; 
Lest total darkness should by night regain 
Her old possession, and extinguish life 
In nature and all thutgs: which these soft fires 
Not only enlighten, but, with kindly heat 
Of various influence, foment and warm, 
Temper or nourish; or in part shed down 
Their stellar virtue on all kinds that grow 
On earth, made hereby apter to receive 
Perfection from the sun*s more potent ray. 
These then, though unbeheld in deep of night. 
Shine not in vain; nor think, though men were none, 
That Heav'n would want spectators, God want praise: 
Millions of spiritual creatures walk the earth 
Unseen, both when we wake, and when we sleep. 
All these with ceaseless praise liis works behold. 
Both day and night. How often from the steep 
Of echoing hill or thicket, have we heard 
Celestial voices to the midnight air, 
Sole, or responsive to each other's note. 
Singing their great Creator ? Oft in bands. 
While they keep watch, or nightly rounding walk 
With heavenly touch of instrumental sounds. 
In full harmonic number join'd, their songs 
Divide the night, and lift our thoughts to heav'n/' 
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CHAPTER XIV, 

THB ANTIQUmr OF THE CHALDEAN ASTEONOMT. 

Mamma, you did a long time ago say, thai 
you had much to communicate to me respecting the 
antiquity of the Chaldean astronomy. tViUyou 
tell me something now ? 

The request implies a willingness to attend. 
Give me the best effort of your mind^ and I wUl 
beg^n. 

All my communications I wish to be made 
in the most intelligible form: on the present oc-* 
casion nothing could be more easy, than to be* 
wilder the youthful mind^ without arriving at 
any satisfetctory conclusion ; for all that human 
ingenuity can do to perplex in chronological 
calculations, has been done. You well know 
the calm determination of my mind, to take the 
3ible as my guide on all subjects, on which it 
professes to afford assistance. 

But you told me once, not to look upon the 
Bible as a guide in astronomical investigations. 

I once observed to you, that the astrono-r 
mical phraseology in the Bible was employed in 
unison with the opinions of the people, among 
whom they were delivered, and that it woulcj 
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have been as un^nse^ as it would have been un- 
possible^ at the tune^ to have entered upon long 
philosophical disquisitions^ as a necessary de- 
fence, for the deviations from the common opi-* 
nion of the people addressed. But what I am 
about to propose to you now is widely different. 
I allude to the historical records of Moses, a 
history as free from conformity to the preju- 
dices of the people to whom it was delivered, as 
the whole scheme of the Bible is opposed to the 
opinions of a giddy world : a history of such 
commanding importance, that, if it be not duly 
appreciated, the main pillar of Christianity is 
shaken, and the whole building must fall to the 
ground. 

But, if the chronology of Moses were found 
to he inaccurate, would that materially affect 
the other records he has given, in the first three 
chapters of Genesis, when he has not specified 
the period of the occurrence of events ? 

In exact proportion, as the detached parts 
of the edifice are secure, will the fabric stand* 
It is hard to say how weak, how imbecile, how 
inactive, how full of wounds, of distortions, of 
infirmities, of detestable vices, and of little-* 
ness of intellect, the human frame may be, and 
yet retain the appellation, man; but this we 
know, that the Being, whom we recognise with 
delight, in whose appropriation of the title, we 
glory, is one destitute of all these deteriorating 
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consideratioos. So of the BiUe^ it is bard to 
say, what we might resign, in how many mi- 
ante circumstances it might err, and yet cqih 
tinne our infiEtllilde guide of &ith and practice ; 
but the Christian, claspmg the Bibk to hia 
grateful heart, had rather, with a well-earned 
confidence, exclaim^ " Thy word is truth/* 

j4fn I then to understand^ that you wUh me 
to accept of the Mosaic history as perfectly 
correct? 

Yes ; for, though it differs materially front 
the boasted computations of the Chmese, the 
Persians, and the Hindoos, yet their state- 
ments must only be regarded as the romantie 
dreams of astronomical mythology. And many 
of their assertions are so obviously false, as to 
defeat their own object.. The Hindoos assert^ 
that the Satumian age consisted of seven hun- 
dred, and twenty thousand years. The Egyp* 
tians, but little behind them in arrogant preten- 
sions, were detected, when Alexander entered 
Egypt with his victorious army ; for they not 
only kept records of their own antiquity^ but 
those of other nations also, and among the rest 
those of the Macedonian empire. This they re«- 
presented as having existed eight thousand 
years, while Alexander well knew, that it had 
not existed quite five centuries. If they would 
thus augment the records of another nation, 
what would they do with regard to their own ? 
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But I have heard much respecting the antU 

quitj/ of the Chinese: perhaps before we proceed 

further J you can show me, that their immense 

calculations are not inconsistent with the his^ 

tan/, and chronology, of the Scriptures ? 

I will give you an illustration. The Chinese 
have ever made a point of inserting in their 
calendars remarkable eclipses^ or conjunctions of 
the planets, together with the name of the em* 
peror, in whose reign they were observed. To the 
events they have also affixed their own dates. A 
yfery singular conjunction of the sun, and moon, 
and several planets, is recorded in their annals, 
as having taken place almost at the very com- 
mencement of their remote history. The justly 
famed Cassini, to ascertain the fact, calculated 
back, and decisively proved that such an ex- 
traordinary conjunction did actually happen in 
China, on February 26th, two thousand and 
twelve years before Christ. ITiis falls four hun- 
dred years after the flood, a little after the 
birth of Abraham. Hence, their pretensions 
to antiquity, beyond the period assigned by 
Moses, for the existence of an ancient nation, 
are unfounded. And the fact is, that all the 
accounts, respecting the number of years which 
ancient empires are said to have flourished, 
must be unintelligible to us, because among 
the ancients the meaning of the term year, so 
exceedingly varied. 

/ am now fully prepared to receive any histo^ 
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rical assertion made by Moses. /Fill any thing, 
which he says, confirm the assertion, that astro^ 
nomy was first studied in Chaldea ? 

Moses says*, " The ark rested upon the 
mountain of Ararat." You will observe the use 
I make of this information. Mount Ararat, is 
situated between the Euxine, and Caspian seas. 
The statements of modern travellers illustrate 
the fact recorded in the fifth verse : read it, my 
child* 

*^ And the waters decreased contimudly, until 
the tenth month: in the tenth month, on the first 
day of the month, were the tops of the mountains 
seen^'' 

That is, the tops of Mount Ararat , were 
seen; for theyjnform us, that this one moun- 
tain, with two summits, when compared Tvitb 
Mount Taurus and the Caucasus, is of extraor- 
dinary height. Now, read from the fourteenth 
to the nineteenth verse. 

" And in the second month, on the seven-and' 
twentieth day of the month, was the earth dried. 
And God spake unto Noah, saying. Go forth of 
the ark, thou, and thy wife, and thy sons, and thy 
sons' wives with thee. Bring forth with thee 
every living thing oj allfiesh, both fowl, and of 
cattle, and of every creeping thing that creepeth 
upon the earth; that they may be fruitful, and 
multiply upon the earth. And Noah went forth, 

• Genesis, viii. 4. f Genesis, viii. 5. 
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and his sons, and his w^e, and Jus sons* wives 
with him. Every heast, every creeping things 
end every fawlj and whatsoever creepethvpon the 
4arth c^er their kind, went forth out of the 
0rkr 

The first observation I make is^ that the re* 
senred family would certainly reside^ in the 
ndghbourhood of these mountains for many 
years. But we find^ that with revolving period^! 
of time^ the impression^ made on their minds by 
I3ie scenes they had witnessed, wore away; 
tad we read, " they journeyed from the east*.** 

For how long a period do you think they 
dwelt m the neighbourhood of the place, where 
the ark rested P 

About 140 years : and my second observa- 
tion is, that they could not have been idle du^ 
ling that period. 

No ; I think not so long as that. 

The record we have of them does not con- 
vey this idea. The very next words after we 
are told, ^^ Noah came out of the ark, Sec.** 
present us with a scene of active piety. ^^ And 
Noah builded an altar unto the Lord, and took 
of every dean beast, and of every clean fowl, 
and offered burnt offerings on the altar.** No ; 
idle, they couM not be^ I cannot conceive a 
state <^ mind more enviable than that, which 
the rescued &mily milst have experienced. All 

* Grenesis, xi. S. 
N 
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the passioDS hushed to silence^ all iodiffere&ee 
to God for ever banished, the heart deeply hib* 
pressed with the necessity of personal and se* 
nous religion^ all obduracy of mind removed^ 
No presumptuous thoughts of a God all mercy, 
but with an insight into the infinite purity, 
and extent of hb acquirements, and the cor^ 
rupted state of all the faculties of the soul ; a 
;heavenly and transcendent tenderness marked 
€Tery action, a peaceful glow of devotion^ 
which the, advanced Christian can alone undert 
stand, rested on the soul, raising it at times inta 
a fervour of gratitude to God, which no language 
can depict, which no eloquence can portraj^ 
No ; language must have assumed an unusilt^ 
jcharacter, when, on the one hand, it was ex- 
jcited by a view of a country depopulated, aii4 
burdened, with the mournful remains of its vokr 
worthy inhabitants, and, on the other,, by the 
sight of the ark of their preservation. Surely 
then a chastened joy, a filial fear^ a reverential 
love, an active devotion, marked all their con- 
duct. 

ff^haty do ifou f kinky thetiy that gratitude ip 
Oody and love to each other, prevent people 
Jrom being, idle ? 

No stimulant to industry is half so power||d. 
, And since Noah, and his lamily, were not indo* 
.lent,, I must direct you to the channels^ i* 
which their energy flowed. We must remem- 
ber, that the earth was, indeed, an abode of 
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idesolation ; that Noah had no shelter^ but 
irhat the ark afforded, and no food^ but what 
biB own hand prorided. 

O! you cannot thinky how I fed for this good 
famify. 

Well! the next circuniBtance after Noah 
had built an altar is, that God makes a very 
tender covenant with him* Then immediately 
lii^ows, ^^ And Noah began to be an hnsband- 
nan;^ and> presently afterwards, we find 
these words, '^ he was within his tent." So 
that we see another sheltering roof provided, 
and a very important art, already the object of 
^rttenticm. Now, I must tell you something 
more, that they had no guide at all in the ouV- 
tiire of their fields, in the sowing of their grain, 
in the planting of their vines, in their arrange- 
itirats concerning their cattle, but what they de- 
rived firom a minute attention to the heavenly bo- 
dies. Since, for a long time, they were strangers 
to the thousand artificial wants, which society 
creates, we may presume their days glided 
most sweetly over their heads, devoted to inno- 
cence and love. So that many hours of the 
night, m^ht without inconvenience, be dedi- 
cated> beneath a serene and transparent sky, 
and amidst the green, and beautiful vales of their 
retreat, to thd contemplation of the starry fir- 
Htamenl^' to observations on the aspects of the 
moon, and o» the oppositions and conjuoctions 

N 2 
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df the planets. This, indeed^ is certainly one 
of the causes^ to which we must ascrS>e the 
unparalleled advancement made by the Chtd- 
deans in their astronomical researches. 

YeB^ mamma, I do think, they must have 
felt, all desolate as they were, a peculiar plea-- 
sure in castif^ their eyes, where they sometbMs 
saw, the bow of promise mildly resplendent. B^t 
you say, this is certainly one of the causes of the 
advancement made by the Chaldeasis; will ym 
tell me, what you consider another cause 9 

With great pleasure. You must recoUeot 
then^ that the flood did not descend upon Noah 
without a long previous notice ; it descended mt 
till this notice had been long most filmly Inh 
lieved. Acting habitually under this convic- 
tion^ would he not preserve documents^ and 
monuments the most valuable and important? 
would he not edticate his sons kat such an 
event 7 Surely they were all walking libraries^ 
the repositories of the sciences of the antedilu- 
vian world. What the unbelief, or the unfriendly 
disposition of their associates forbad them to 
preserve in the ai-k, think you, that thef took it 
not at all ? O no : it was secured in a retreat 
from which the art of man could not dislodge 
it. That, which they were not allowed to de- 
posit in that sacred pavilion, they secured in 
the inner recesses of the mind. With what a 
fund of astronomical information tfacn^ must 
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they hare been fdrmsbed ! for imveiy the length^ 
eiied lives of the antedihiviam were fovoarable 
to iramerous and accurate observations. 

One thing Jias struck me since you have heem 
spmMsig; haw was it, that Noah landed m 
neatly pet the spot, to which it might he presumed 
he was anxiaus to return, so near to the original 
destiny of man, so near to all that he had lately 

No inquiry could be more appropriate^ a* 
an illnstration 6f what I was advancing. How 
did the patriarch, and the pilot, direct bis vessd^ 
unless it was by his astronomical information ? 
How is be most commonly represented oa 
Egyptian monuments, but as a man sitting in 
a boaft with a whip in his hand, descriptive of 
bis twctfold character of pilot and governor of 
the world: this boat is sometimes depicted 
on il|e shoulders df twelve men, probably em- 
blematic of the twelve months. 

Ho you tkmk it is at all probable, that the an^ 
iediluvians had formed for themselves a sphere 9 

All I can say is, that, when I look <m the 
two celestial hemispheres, as they at this mon 
flMit hang before me, I cannot but be much 
astonidied at the different appearances tfaey 
present ^ so varied, that the one seems to be a 
representation of land animals, the other of 
marine objects ; so dissimilar, that we cannot 
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but conjecture, the one was formed by those 
who were unacquainted with the elenirat of 
water, the other by those who were painfully 
intimate with the watery world. In fisict, the 
two hemispheres seem to allude to the two grand 
events recorded in andent history: the fall 
of man, and the general deluge. As opportuni* 
ties for additional conversations present them- 
selves, these observations will be illustrated* * 
At this moment I mVL observe, that when I 
lfM>k on the northern hemisphere, and behold 
the malignant Draco, I see a fact much more 
momentous than that which the fabling Gredcs 
have contrived, respecting the Hydra, which 
guarded the golden apples in the garden oi the 
Hesperides. I see that old serpent, v^o de« 
ceived our first parents, and who was the 
means of excluding them, and their posterity^ 
from paradise. When, indeed, I contemplate 
the veneration paid to serpents in ancient times, 
I behold infused into the minds of the people 
n belief of the superior address, the unusual 
wisdom of that reptile. And since he retains 
to place among the constellations, what is 
more likely, than that the Grecian Bo5tes, the 
Chaldean Noah, supplies the place of the an-^ 
tediluvian patriarch Adam? If a grateful church 
elevated her twelve Apostles to the honouratflfi 
station of the zodiacal constdlatkms,: nmy we 
not suppose, that more grateful sons would 
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etevate their imntediate progenitor, lie to whom* 
they were indebted for their honourable pre- 
servation, to the place originfdly occupied by 
him, ^^ who brought death into the world with 
all our woe?'' This is only conjecture ; but con- 
jecture, supported by so many powerful con-* 
aiderations, has in it something of the nature of. 
vetA hifitoiy. 

/ should like to know the length of tme, ibat 
interve»edr between Iht creationy and the deluge* 

About 2500 years* And surely this was ^ 
period, sufficientiy long for some progress to: 
have been made in science. What have fK)t 
2000 years effected among us? but without 
dovbt the lengthened lives of the antediluviang 
gavethem the advanti^e. Theiv longevity im-». 
plin greater original «tlimina, than those which, 
we possess. The productions of a fertile soiU 
the invigorating influence of salubrious air^ 
and serene sky, with the enjoyment of a perpe«* 
tual equinox, might not only add to the period 
of their existence, but give to it a zest, 
an energy, to which we su'e in some degree 
strangers. And, if their lengthened lives in 
any degree arose from a purer atmosphere^ it 
should be remembered, that this also was a 
circumstance favouitible to celestial ohseirvar 
tions. Besides whtch^ while the wholevoooimu-< 
nity were more vigorous, think you net, tbaf 
some Siidiviidnate rose prQ-eniJnently high } $ay^ 
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\ru there not a VytkagonA, or ft Cepenricra^ 
yea, a Newton or a Herschel^ in the antedi- 
luvian world? What, not one wigmal gquns^ 
during two thousand five hundred year^, not 
one whose ample vigour of intellect, whose oom*. 
prehensiveness and liberality of mhid, wonkl 
snrmottiit the ordinary standard, whose angelio 
ken would look forward on the slow advance 
meaat& of succeeding ages? Besides which it 
must not be forgotten, that Adam was endowed 
with intellectual qualities £ftr more extensive 
and vigorous than any of his posterky ha?e 
lEioee enjoyed. It is our lot to arrive by very riow 
advances, to any degree of superior wisdom^ and 
science; but it is possible, that he, who wag 
appointed to replenish and subdue the earthy 
and to be the sovereign lord, both of Hs humaft 
and bestial inhabitants, was intuitively invested 
with faculties of reflecting, comparing, BaA 
judging, adequate to his important statical, aad 
proportionate to the extent of his dominioii. 

Do you think, mammay that the antedib$vian^ 
contrived any thing resembling ^ur telescopes? 

We have not the least evidence, that 
th^ had} the probability is^ that all their 
acquaintance with celestial phsenomena arose 
from unassisted observations ; but, then, reool-^ 
leet, bow favourably they were situated. So 
much so, that the great KhaUf al Mammt 
Miwd ^observations pn Hb^ celestial bodiea to 
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be na^e on tbis very pkun^ now called by tbe 
Arabians^ Sin-jar^ wbicfa served the astrono- 
merf of Europe for several ages after. And suc^ 
in trntb, is the unintermpted view of tbe 
beavens^ wbicb this vast and extensive pkda 
affnrds, tbat tbe same spot was selected by 
GdaMdin Malek Sfaub^ tbe third sultan of tbo, 
Sdljnkian dynasty^ nearly tbree bundred years, 
after. Such is tbe benefit of a clear atmo* 
q>bere, tbat tbe elder Cassisi, who obsenred 
tbe planet Venns in Italy, was enabled^ in tbat 
ecmtry, to make discoveries^ wbicb his son aftev^ 
wards in vain attempted to verify in tbe prosier 
one of Paris. 

But do you not think it probable^ that the^ 
had mymothing resetMing the mrt ofwriti$$gf m 
mo amongus? 

It is an universal traction in tbe East, tbat 
Setb^ Adam's son, iavented certain marks ex- 
piessive of ideas. If you will fetcb me Jo^ 
sepbns, I tbink, I coold &ad you a passage, 
wbicb wmdd convince yoo, tbat tbe antedSu^ 
vians bad some metbod of recording their ob- 
servations^ and tbat tbey bad made some pro« 
gressin astronomy* 

Here is the vdume. 

Now read. 

""The childnnrf Sethwero thoimentorsaf 
that particular sort of wisdom, which relates to 
the heavenly bodies and their order. That th^r 
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inventions might not be lost before they were 
sufficiently knowny upon Adamspredictumj that, 
the world was to be destroyed at one time by ade^ 
luge of water f and at another time by the violence 
of fire y they made two pillars ^ the one of brick 
and the other of stone ; they inscribed their dis^ 
coveries on both, that in case the pillar of brick 
should be destroyed by theJLood, the pillar of 
stone might remain, and exhibit those discoveries 
to mankind, and also to inform them that there, 
was another pillar of brick erected by <A«I9* 
Now, this remains in the land of Seriad to ibis, 
day*r 

Since the Chaldeans were favoured with tie 
observations of an older race of astronomers, I 
shall not be surprised to hear, that they made, 
proficiency in this science. Will you oblige ifU^ 
uAth some evidence thai they did ? 

It is high! J probable, that, as tbe CQkmy 
which migrated from Chaldia.into £g3^t, appro* 
priated its pyramids to astronomical puiposes^. 
tlm was bttt in unison with the idea, originating 
in Chaldea, of dedicating the tower of Babel ta 
that object ; and thdr observations must have 
been numerous, before they could have wished 
for such a means of &cilitating their prc^gress in 
astronomy, and of transmitting their names^ 
with all their weU--earned honours, to posterity ; 
* - . ' . 
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tbey bad done so mtich^ that they designed to 
leave behind them this memorial^ and thus ta 
live tn the memory of their grateful posterity* 
Among the varions titles * appropriated to Nim- 
rod^ tha*e are those^ which would lead us to 
suppose, that he was not only a mighty hunter^ 
but an able astronomer. He was^ we believe, 
not only the founder of the city, but of the 
tower of Babel, and was, on these accounts, 
much reverenced in Cbaldea, the peculiar rer 
gioQ of his sovereignty. It is generally be- 
Ueved, that the temple of Belus, that grand 
astronomical observatory, was erected upon the 
mins of the tower of Babel, and that Babylon 
stood upon the spot, where the vast design of 
the descendants of Noah, was projected and 
partly executed by Nimrod. 

Jlnd does it appear, that the Chaldeans pr&r 
served the art, of perpetuating the result of their 
researches 9 

Iliere is the most satisfactory evidence for as- 
serting that they did ; for, when Alexander took 
Babylon, CaUisthenes, on inquiry of the Chal- 
dean priests of Belus, found, that they had a 
series of astronomical observations exten^ng 
back, one thousand nine hundred and three 
years, engraven on bricks. Tliis period carries 
ttsl up vuy nearly to the time of the general 
dispersion of maiddnd. 

* Memorandum VIII, 
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Does it appeoTy thaty mi this earfy period^ 
they had a correct opinion qf the length of the 
year? 

It FBB altogether impossible, that they could 
he acqdaioted with the length of the year as it 
now standi^ nice it does not agree with tbo 
conrse of the ran and moon as ocactly nov^ aa 
before the deluge. 

Then, you think, the antediluvians were ac^ 
fuainied with this astronomical fact ? 

It is obvious^ that each patriardi> mentibar 
ed by Moses^ lived through so many nevolving 
seasons, that unavoidably they must have a»» 
pertained the length of their year^ It is re* 
markable, that Uie period^ assi^ed by the 
H^r^w^ historians, for the dnration of the 
deluge, amounts precisely to a year, and that' 
year was the ancient kmisolar year, condsting 
0f twdve months, of tidrty days each. 

// musty I suppose, have been a very eon^ 
dderahle period, before they rectified their year 
to the sufCs true course ? 

Yes 4 it was not for many hundred yters 
after the deluge, that they esttended their year 
bejifond 360 days. The extenl^ of the waU 
around the city of Babylon was 960 ftirlot^ ; 
i^ the post<-diluvians had yet to kam the vio^ 
lence of the shock sustained by tbe earth at ibe^ . 
deluge : to ascertain this, cthservatiom were ybt 
to be multiplied; they were redoubled ; and the 
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nsvlt vna, that, in Al»aoder*ft time^ thbat 
WaUs were in circuit 365 furlongs, the additkn 
edncidiog with the days iMkled to the ancient 
year. These diligent astronomers also fonned 
a catalogue of the most conspicuous stans m 
the moon's path ; these they denominated the 
luna aodia, or path of that luminary among 
the constellations. One of the strongest proolb 
0f the proficiency of the Chaldeans in astro- 
somy is exhibited in their fomous cycle of 
mgfatefio years, afterwards attributed to Metp. 
They had likewise another giwid p^od of sixty 
years, and a third luntsolar period of six hun- 
dred years. It is, I trust, obvious, from what 
has been said, that it was not in Egypt, nor in 
Persia, that astronomy first reared its head, but 
on the spot inhabited by the rescued fisunily for 
about two centuries. There, as from a reservoir, 
flowed out the streams of astronomical science^ 
which enriched, and guided, and directed, the 
people in all their migrations. 

On a former occasion you said, that the 
descendants of Noah dwelt in the neighbourhood 
of the place, where the ark rested, for about 
one hundred and forty-four years: you now 
speak of about two centuries. How are the 
two statements to be reconciled? 

Because it was after that period, that they 
journeyed from the east, and found a plain in 
the land of Shinar, and dwelt there, and made 
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imcks^ and bnrnt them thoroughly^ and drew op 
a plan^ and made some progress in building a 
city and a tower : for all this^ I allow them the 
difference of time yon have so properly remark* 
ed. For the purposes of husbandry the Chal-*- 
dean shepherds, diligently studied astronomy. 
The principles and practice, thus cherished, 
were extended and amplified by the daring na^ 
Tigators of Phoenicia, and, in succeeding ages, 
by the philosophers of Persia, Egypt, and India^ 
were carried to the ntmost pdnt -of perfection 
fittednable at those remote periods^ 
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CHAPTER XV. 

^THB PRIMEVAL SYSTEM OP ASTRONOMY 6R0iX!f 
BY THE DISPERSION OP THE PATRIARCHAI. 
FAMIUES, AND CORRUPTED BY THE ALLEGORIES 
SO PREVALENT THROUGHOUT THE EAST. 

Jn our last conversation^ we left the inhabit'^ 
ants of the renovated world making progress in 
4Kdence> near the spot where the ark rested. 
Can you tell me the circumstance) which occar 
sioned the separation of a people so tenderly 
bound together, as was the fiunily of Noah ? ^ 

It resulted from a miracuhus change ^ 

hmguage^ which took place among them, in con^ 

sequence of their building a city and a tower>. 

But do you thinks mamma, that this was in^ 

.proper? 

The action^ separately considered^ certainly 
was not. But as it stands recorded by Mosefi^ 
iit called fbr a token of disapprobation^ upon 
two accounts. Disobedience was its basis, and 
ambkion would have been its topsiost stone. 
The descendants of Noah had received a. divine 
eoBtUnand to disperse themselves abroad^ add 
tlraB ''ti^plenish the earthy but this command 
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had been but very partially obeyed. It is pos- 
sible^ that a few individuals might have mi- 
grated into China and India; but the general 
object was, to prevent such dispersions ; for they 
fiaid, '^ Let us build a city and a tower, lest we 
be scattered abroad/* Disobedience was cer- 
tainly improper ; and a love of self, as much as 
a love of science, influenced them, when they 
eidd, *^ Let ns build us a chy and a tower, and 
let us make us a name.** Ambition and self- 
love, are things, which God abhors, and which 
fae has ever marked with the severest indica- 
tions of his displeasure. 

Do f/€u not think the people were panics 
struck by the new languages introduced among 
them? 

I should apprehend something of the kind at 
first ; but in the dispersion which ensued, I can- 
not conceive any thing like confusion, but 
simply a division, every individual uniting wi<li 
the company that spake bis language. 

JVill it be unseasonable for me to inquire, 
whither the descendants of Noah and their fami-- 
Ues migrated? 

The concise statement I shall give you will 
not be an unsuitable digression. But I must 
assure yon, that little can be said with cer- 
tainty. Shem appears for the remain(kr of Ins 
/b^s to have hovered about the plains of Sfainar. 
Worn Ins descendiants sprang the inhaUtants «f 
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the lesser Asia, Mesopotamia, Persia, and Chidiaj 
comprehending the countries westward of Assy- 
ria, as far as the Mediterranean. Ham probably 
dwdt inEgypt. His descendants occupiedEgypt, 
and Ethiopia, with the rest of Africa, Arabia, Phoe- 
nicia^ and the land of Canaan. When Japheth 
left Babel, it is uncertain where he settled. His 
descendants dwelt in Phrygia, the eastern part 
pf Asia Minor, Cappadocia, and Galatia. The 
circumstance of all nations having had one 
common origin, will account for the resem- 
blances we meet with in their astronomical opi- 
nions; their having been so widely dispersed, 
will equally account for the observable dissi-* 
milarities. 

Is there a considerable degree of resemblance 
m the zodiacs of different nations ? 

A sufficiency to evince, that their formers 
were conversant with one grand original plan. 
There is a sphere in the museum of the Barbe- 
rini family at Rome, said to be that of the 
Egyptian Hermes, which, if authentic, contains 
the most ancient designations of the signs of the 
zodiac, and probably is a mixture of the rural 
cakndar of Chaldea, with the astronomical ca- 
l^idar of Eg3T)t. 

How much J should like to see some astrono* 
mical designations purely Chaldean ! 

Yes : pei-sons or things with which we have 
some acquaintance, are greatly endeared to qs 





Digitized by 



Google 



t94 AK ASTRONOMliCAt CAlkCHlSAl 

l^y distance of time^ or place; but it is possible* 
tliat you would be disappointed^ wei^ you to see- 
a' Chaldean zodiac; for^ you know, tb^ sbep^ 
berd astronomers^ attended to (ibe celestial (Aife^* 
nomeniE^ in aid of tbe practice of husbandry. 
The vast and complicated system of mytihologyy 
afterwards formed upon its basis, was tben* un- 
known. The Sabian idolaters of Chaldea firsts 
corrupted, and rendered intricate, the sysletttf 
of astronomy. 

The philosophical priests of Egypt, by cob-' 
verting into divinities tbe mundane elemieMs^ 
dnd embodying the children of the air; ailtf 
^Eincy, increased the intricacy, and deepened tbe 
obscurity. The Greeks, in their ambition^ dt^ 
sign to be considered its inventors, buried its 
original histoiy in entire obli\don, atid concealed 
its allusions under an impenetrable vdl of rays* 
tery, and fable. 

fFhat, then, is the Chaldean sphen, ^mt^ 
buried under the mighty edifice reared on iH 
foundation ? 

No sphere, professedly Chafdaic, hnsi come 
down to posterity ; but, still it is probable, tbA€ 
their zodiac did not materially vary from tba* 
which has descended to us, and which is eh^ 
graven on our globes. I will give ^ou tbree 
highly respectable authorities for what has beeii 
advanced. M. Bupuis is decidedly of this^ opi-* 
oton, He thinks that the ancients^ by Massing 
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the stara of the zodiac^ imto twelve oonateLr 
lations^ designed to foi*in, for their own use, a 
rural, as well as an astroaomical calend^, de* 
^gnatipg, by expcessiye symbols the variotid 
seasoi» of the revolving year. The Pull, and 
V],rgo, or rather the Spike of ripe Corp,, wl^ql^ 
fonoed the original asteiism of Virgo, hajve, h|^ 
conceives^ been the zodiacal a^terism^ fii;s!l^ det 
Ik^eated. 1^ Isaac Newton wys, ^^ Now I hop^ 
90 some other occasion to satisfy th^ pu^ijC, aa I 
have perfectly satisfied myself that the practice 
of observing th|B stars began with the rodimentf 
of civil society in tHe country of those whom, w^ 
oaja ClK^deans^ from \f hiph it was propagate^ 
into Egypt, India^ Greecf, Itajby? and Spandi^ 
9ayia^ before the reign of Sicac^ or Sacya; who^ 
by conquest, spread a new system of religion, 
and plulo8((^hy, fvow the Nile to the Gangefl), 
j^ut one thonsand years before Christ; bi^ 
that Chivo% and Atlas, were allegorical or ^13^- 
kho^gioal person^tges^ and ought to have n^ 
place ia the seiious history of the human spe^ 
cies/' Sir Willii^m Jones is of opinion, that th^ 
Ittdi^'tt (^ vision of the zodiac, was not borrowed 
irQin th/e Greeks, or Arabians, but was known to 
thftt eonntvy froipfi time unmen^qrial, and that 
bdpg the same in part, with the zodiac in use, 
among other nations 9^ the old Hindoo racc|, 
the Chaldeans, and Persians, it was probably in^ 
.v«qte4 ^y the progenitors of that ra^ before 
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their dispersion. — ^And since it conld not be 
b9rrowed from either the Arabs^ or Greeks, and 
sihce its solar division in India is the same in 
substance with that used in Greece/he thinks it 
more reasonable to conclude, that both Greeks, 
and Hindoos, received it from an older nation, 
who first gave names to the luminaries of 
heaven, and from whom both Greeks, and Hin- 
doos, as their similarity of language and reli- 
gion fully evinces, had a common descent. Sir 
William Jones proceeds to infoim us, that 
the Indian, like the European astronomers^ 
divide a great circle into three hundred and 
sixty degrees, called by them portions, of which 
they, like us, allot thirty to each sign. 

fFtll you tell me the names of the twelve 
signs? 

M^ha, the Ram. Tul&, the Balance. 

Vrtisha, the Bull. Vriishchica, the Scorpion. 

Mit' huna, the Pair. Dhanus, the Bow. 
Carcatf, the Crab. Macara, the Sea Monster* 
Sinha, the Lion. Cumbha, the Ewer. 

Cany^, the Virgin. Mfna, the Fish. 

Surely the order, in which the signs of this . 
zodiac succeed each other, corresponds with the 
regular return of the seasons, as they took place 
in a temperate clime, almost equally distant 
from the equator as from the poles ; from Egypt, 
as from Siberia. 

Are the Chinese so remotely situated^ that no 
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connexion, in their astronomical views, can be 
traced with tftose of' other nations ? 

Nof the Chaldeans^ Indians, and Chinese, 
had each, in their system of astronomy, their 
grand period of sixty years, and the lunisolar 
period, of six hundred years. Between thetn 
and the Arabians, there is also a remarkable 
instance of similarity. Each of these four 
nations has its lunar zodiac, a division of the 
. heavens unknown in all the systems of European 
astronomy. 

IVhat do you mean, mamma, hy a lunar 
xodiac? 

The moon^s path around the earth. So at- 
tentively had the stars, to which she approached^ 
been marked by the astronomers of these ancient 
nations, that twenty*eight mansions, or houses, 
, were appn^riated for her reception, during thfe 
twenty-eight nights of her revolution. 

How remarkably attentive they must have 
bem to her vicissitudes! 

Their attention originated in a very im- 
portant reason. 

favour me with it. 

They formed their computations by the re- 
volutions of that luminaiy. It is, indeed, ob- 
vious, that, in the infamcy of science, a body so 
near the earth, and so swift in her motions, 
. must have been particularly valued in the cal- 
culation of time. 

o3 
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fTh^ reading, the other day, Captain WU^ 
sons voyage, and shvpunreck, on thePelew htands, 
I Smiled, when I saw the king's inquiry, haw 
many moons it tbould be before he should see his 
son again? 

That inqtiiry resalted from the inhabHaiits 
bf that undvilized island reckoning their time 
by moiiths^ and ndt by years. Bnt^ in some 
Indian astronomical books^ we find^ that the 
' first year consisted not of a miltath^ but only of a 
fortnight. 

JBHm ivliat could that arise? 

It might arise from two causes; th^y might 
rieckon theirtime by the lights and dark sides of 
the moon, AWd so make one of odr mcmtfas omi- 
*sist of two parts; 6r, they might doiri[>le «6ven 
days, for the sake 6f more rapidly computhlg 
'by the immemorial custoto, of dividing time iMo 
weeks. 

ff^hat was the origin of this division P 

Doubtless an ancieht tradition of the tkne 
toiployed in creating the worid. An * inter- 
esting fact, respecting the astronomy of the 
Chinese, I should like to mention^ to you, though 
It is an itistance of dissimilarity. 

Pf*ay do, rhy dear matjf&na. 

^They assign four of the constellilti6n& {n> the 
lunar zodiac to each of the seven pltoett, ^so 
that the year always begins in the some frianet. 
They also include in them all the Stars wMth 
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.iMre in the heavens; as w^U tl)p$e, that lie 
friUnP our solar zodiac^ ^ those that lie be- 
yond jt. 

I.ftm.gffid you have told me this; for, though 
the Ufhole siqttmefU is a peculiarity appUcahJfi 
imkf to fhe Chinese y ytt their respectful atteti'- 
:4ioi% to the planets is. similar to that of other 
i^Cftions. Have you not informed ffie, that, in 
^J^fidia, a phmet was believed to preside over every 
day, and has not this (pinion given names to the 
\4oys qf(m^^ weehs^ 

.>Since you recollect these facts, perhaps ypu 
tlidll gratify ipe.yet more, .I)y an enumeration pf 
.tbos^ru^ines. 

Saturday f Sunday, and Monday, plainly <fe- 
jmte Saturn's day, the suafCs day, and the moon^s 
day; and ^Tuesday, Wednesday, Thursday, and 
Friday, are the days if Tuiscq, fVoden, Thqr, 
and FHga, which are, the Samn names for Mars, 
Mfrcury, Jupiter, and f^enus. 

But not only, did a planetary genius preside 
pver every day in the week, but the twelve 
49onths in Chaldea, Egypt, and India, had a 
separate deity assigned to each. In the same 
way as names were given to the planets, so to 
e^ch of these deities an appellation was affixed : 
an4 it^ is very interesting to find, that the last 
but one of the Indian personages is Meetra; and 
l^n Halhed informs us, that the Mithra, or 
solar genius of the Persian?, is the same person. 

o4 
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This certainly evinces a close connexkm be^ 
tween the nations of India, and Persia, or that 
they derived their ideas from the same source. 

A similar division we find existing among 
the Greeks, in the selection of their principal 
gods, which are nothing bnt the powers of 
nature, and particularly the active fructifying 
energy of the solar beam personified ; and how 
closely the Romans, copied the Greeks, in their 
conceptions of their national gods is obvkMis; 
for they actually personified the months, so that 
temples were dedicated, and altars flamed, to 
the genii of the twelve months in Rome, and 
even a feast was instituted by Augustus to thdr 
honour. 

fVill you point out to me, mamma, anyfm^ 
ther circumstances of similarity in the astrono^ 
mical opinions of ancient nations 9 

I must not neglect to inform you, that the 
Chinese also divide their solar zodiac into twdve 
parts: the mouse, the ox or cow, the tiger, the 
hare, the dragon, the serpent, the horse, the 
sheep, the monkey, the cock or hen, the dog, and 
the boar. Here the ox, and the sheep, resemble 
those of the oriental zodiacs; the hare, the dra^ 
gon, the serpent, the horse, and the dog, are all 
to be met with among the forty-eight constel- 
lations engraven on the most ahdent sphere; the 
cock or hen, has probably relation to the eld 
Babylonian asterism of the hra and chickens; 
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the monkey or ape of Hatrnmat, is a celebrated 
deity in the Indian mythology; and the boar has 
doubtless some allusion to the incarnate Veeshnu 
of that country. 

I will now give you two illustrations of the 
feet, that th6 genei-al principles, upon which 
the mythology of India and Egypt is founded^ 
are nearly the same, although the objects, by 
which their conceptions are symbolized, vary. 
A remarkable instance presents itself in the 
case of the Egyptian Isis, in her lunar character, 
and of the Hindoo Chandra, or lunar orb. In 
Egypt, the moon's symbol was a cat ; in India, 
the symbol of the satellite was a rabbit. One 
reason for the former symbol was the contraction 
and dilatation of the pupil of the eye, which they 
assert grows larger at the full of the moon, but 
decreases with her waning orb. The activity 
and vigilance of that animal during the night, 
the variegated colours which its spotted skin 
discloses to the view, and its astonishing fe- 
cundity, rendered the sjrmbol appropriate. 
These latter peculiarities are equally exem« 
plified in the rabbit of the Indian Chandra, 
and show a remarkable conformity of ideas in 
the two nations. An additional instance is 
furnished from the circumstance of the lion^ 
so much abounding in the hieroglyphics of 
India, and conferring the illustrious title of Sing, 
on the femilies of her noblest Rajahs; at the 
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js^metime^ it is in a pecnfiar manntf the object 
j^ Egyptian regard^ because the Slella was 
riimndated^ when the son entered Xieo. A 
multitude of additional illustrations prcsm^t 
themselves; but these ^will suffice ^isexniteQients 
to the perusal of larger woiks on the same 
•ubi^ect. 
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CHAPTER XRl. 

* VmS TWELVE SIGNS OF ms ZOIMSC. 

TiMrr there is no oeeasion to go to tiie hiero- 
glyphics of Egy{tt for the origin of the solar 
wterisms, I have intimated in a former eonver- 
nation. It was natnral for the rural mnple 
swBiD^ observant of nature, and guided by her 
unvarying laws^ to call this > the season .of the 
Ram^ and that the season «of the Kids^ the 
origfaial GMDiini of the zodiac* The intense 
ardour of the oun, during a certain period of 
the year, would naturally enough be oonpared 
to some furious Lion, who marching from the 
desert might have ravaged his fields, or thinned 
his flock. To note the season of the solstices^ 
and equinoxes, by animals and objects, descrip- 
tive of the oblique, or retrograde motion of the 
fun, would naturally occur to those, to whom 
those seasons were so important; and the an- 
' tumnal^ aid brumal seasons, would foe mailed by 
^objects, best illustrative of the vicissitudes of 
the atmosphere, and the corresponding occupa^ 
tions of tiie husbandman. 

Bmtil have same cmfiised idea qfjfour luwmg 
* read aloud a very ^fferemt statement to this; in 
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Bishop PTarhurtofis Divine Legation of Moses, 
fflU-you allow me to fetch the book? 

Certainly. 

Here is the /passage, — He says^ " If things 
were to have names, which have not shapes, one 
would have supposed that the Egyptian heroes 
exclusively would have been so honoured. Bui 
the fact is, brute worship gave birth to the 
Egyptian asterisms. That they were an inven- 
tion much later than the beginning of brute 
worship, is evident; for the multitude of stars, 
• were not thus divided, till the Egyptian priests 
had made some considerable progress in astro- 
nomy; but brute worship was prior to the time of 
Moses, and nothing could be more in unison with 
the constant good policy of their priests, than, a 
contrivance by which it was understood that their 
country gods had taken up their residence in the 
constellations. And their firm belief in the 
doctrine of transmigration, which led them to 
suppose that the same soul inhabited six or eight 
different bodies, was particularly favourable to 
the belief of the residence of their gods in the 
constellations.'^ 

To the full force of this passage I cannot ac- 
cede. The zodiac is not entirely^ though it may 
be partially, of Egyptian origin; and so it may 
be said of the constellations in general. They 
are partly Egyptian, partly Indian, and partly 
Chaldean ; but, from whatsoever source derived. 
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ihey were accommodated by the Greekti to their 
mythology. And in directing our jadgment, 
with respect to the original formation of the 
constellations^ we should always keep in mind, 
the local history, and prevailing habits, of the 
nations of the ancient world. This will be our 
best guide in assigning to them their proper 
inventors, and fabricators. Thus, all that arer 
distinguished by a remarkable hien^lyphical 
cast, I am, says Mr. Maurice, for referring to 
the E^ptians; as the Draco or Polar Dragon^ 
with its hairy head, like a bird of prey; Capri- 
corn with the tail of a fish ; and for the origin of 
the TViangle, we may look to the same people, 
on account of their close attention to geome- 
trical pursuits. 

Those that in a peculiar manner relate to 
the first great events of the postdiluvian world, 
and to agriculture, I should incline to conjee* 
ture were of Chaldean origin ; as the Sacrifieer, 
the Altar, and the Beast sacrificed, the Ram, 
the Bull, the Kids, or Persian Gemini. Those 
that more immediately concern navigaticm, to 
the Phoenicians ; as the Ursa Minor, in which 
is the pole star ; and the Ship, or Argo, as the 
Greeks called it. Considered in this point of 
view, the constellations will, in some degree, 
e3cplain themselves; and since it is probable that 
the philosophers of every nation under heaven, 
elevated to the sky their favourite sovereigns, 
md greatest warriors, we must not wonder at 
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the variety ct this cfaaiMtaiSy or the owmoBaik 
iocongnnty of the image. Th^re were, how-* 
cnr, eectiuii grand suid geBeraL featares of pvi-- 
mevid Ittstory, which appear promiaimt in all 
tiieir ^rstens of astroiMHDica^ raytbotogy. Pic- 
toveaqne enhkms, relative to tfaow staptudK^aa 
aod interestfaig events, the fiUi of man, and the 
WMversalddnge; andstiildng representaitioBS of 
Ihe priDcipat events which dkitiag niched the life 
oCthe piona Noah^ and those of the lees vdrtDKNU 
diiefe of the great patriard^al fiEuo^, eq^ial^ 
tie martial heroes of the BaUe Hne> under ttq^ 
tifold deneasmations ntorp a eoustderabl^ p<HS 
tion of the delineaUoa on every sphere. ThM9 
things being pcenused, I shall proceed ta glm 
you a short account of each of the coMteUsitim* 
ia the sodiae. 

Juries U irmm on our sphere as a rwfw^ 
Was it thms designated iy the Bncimis 9 

By the Egyptians it was described nol by a 
bestial, but by a Imman, form; the head ^ 
which was decorated with two laif^ ram's homs^ 
The same was Amun. 

To whom did they refer iy this apptUisHfomf 

To Jiqiiter Hanuncm, who was the first, and 
greatest of the Egyptian gods. 

And who was Jhqnter Hammond 

What a qnestiont Should I wiswer it by 
tettrog yon, they meant Ham, would ycm ask 
me. And who was Ham } 

Omo, I have arrwed at hamcy when I get ik 
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Mm; fir I know he wm the srn^ ^ Neahs tut if 
my multiplied inquiries can be pardoned^ surefy 
the mythology of the micierds will Junmh an 
itp^gy. 

Very well. Ham M the fi»t ooknqp fWmt 
Chaldea to the banks of theNile^ awl w» tiwra 
^vated^ by the scftrile rac^ met whom; &t 
ffeignedy to divine Imaouns. 

JHbw Mme the represemtmtiom ff Ham to it 
ehtmgedjrom m Immam to '« iestialformP 

T(|e symbol of Jupiter ^ among the faierogly^ 
^bics of Egypt was a nam ; and thia zodianl 
lAga wa0 probal^y brought into the country by 
the deified hero^ to whom it was afterwards ap- 
piiied^ this being the simj^but sigi^fiotnt asto*> 
Hsm, on the rude sphere of a race devoted to 
^tienlture^ to denote the increase of their 
fiock* But, if the Egyptians elevated a fanmaa 
ibrm, the Gredis displaced it, and introduced 
the Ram. Nor mtxst it be forgotten amidst the 
short ricetehes of Grecian mythology, winch I 
sbadl give you, that the Greeki were composed 
6f a>lonies from Egypt and Pbsdnicia, who niixr* 
ing with the former stragglers who went thither, 
built towns, and formed independent commo* 
nities. These eastern em^rants brov^ht with 
them many traditbus, which, bdng afterwards 
blended with early Grecian Instory, became the 
copious sources of mythology. The first sign of 
the zodiac will illustrate what I have said, 
3 
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jire yoUf mamma, going to tell mt the Gre-^ 
clan story? 

Yes, in a very few words. The Greeks were 
not the only emigrants from Egypt ; but anioo^ 
that number we may plaoe the inhabitants of 
Colchis, situated east of the Euxine, This 
place was fieunous for most beautiful fleeces of 
wool. A certain ram of immense Value bad, it 
i4>pears, been promised to Pbryxus, a Grecian, 
but this he did not obtain without considerable 
loss, and then he had not the fleece of the ani- 
mal in his possession ; but having sacrificed the 
animal to Jupiter, he returned liome, leaving the 
fleece, called " the golden fleece,** from its exr 
quisite colour, in the most lovely and retired 
part of a hallowed grove in Colchis ; and, that 
no one might have access to this treasure, it was 
guarded by brazen-footed bulls, breathing fire, 
and by a vast and watchful dragon. When af- 
Mrs were in this state, Jason, the future king 
of Thessaly, was bom. His fiEither dying, while 
be was yet an infant, the cares of government 
for a time devolved upon his uncle. But, when 
arrived at years of maturity, he demanded pos* 
aession of the crown. Instead of complying 
with a request so natural, his uncle urged him 
first to prove himself worthy of such an honour, 
by fetching the golden fleece from the grove of 
Colchis, The undaunted courage of Jason supv 
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ported him, and he resolved to perform a task 
so hard. He fitted out a ship, cbose resolute 
companions^ and succeeded in bis attempt. 
This is the famous Argonautic expedition, to 
which I have occasionally alluded. With regard 
to the ship, the Argo of our sphere, I ought 
not to omit mentioning, that some winters, from 
the Hebrew word. Seraph, signifying at once a 
•serpent, and a seraph, have conceived the fable 
of the dragon, vomiting flames, and guarding 
the golden apples of the Hesperides, to be 
founded upon the circumstance related in the 
Bible, that on the expulsion of Adam from Pa- 
radise, God placed a flaming band of cherubim, 
or seraphim, at the eastern gate, whose bodies 
moved every way, and, glittering like the vibra- 
tions of a flaming sword, guarded the approach 
to that lovely, but forbidden retreat. Dragons, 
fiery or vomiting flames, are always ready upon 
occasions like these, to execute similar offices of 
guardian vigilance in the Pagan theology, though 
sometimes the task is assigned to brazen*footed 
bulls, which may possibly be allusive to the 
name of cherubim (the word cherub signifying 
to plough, and we know that the cherubim are 
generally designated as oxen), bulls equally 
breathing fire *. 

The second asterism is the Bull. Of whom 
is he a symbol? 

* Maurice's History of Hindoostan. 
P 
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Of Osiris, the great Egyptian ddty ; who, 
understood morally, is the good principle ; but 
physically, is the vivifying beam^ which ema- 
nating from the solar orb, fertilized Egypt after 
the annual inundation. The horns are the em- 
blems of that beam, as those of the female are 
of the lunar glory. But, though the Bull is the 
symbol of Osiris, on an older sphere it had a 
reference to another character. In the Chal- 
dean sphere, it was the hieroglyphic character 
of the season of tillage, and of Noah the planter 
of the first vineyard. At the same time, the 
sun, the source of light and genial fertility, was 
not forgotten ; hence all persons distinguished 
by their splendid talents, and superior benefi- 
cence, have been compared to the sun, and have 
by their respective nations been advanced to 
this constellation. But, what a cloud of mys- 
tery the application of the same name to diflFer- 
ent iadividuals, and to different objects, has 
brought upon history, you cannot conceive; 
especially when to this you add, the application 
of a multitude of names to one individual. 

Buty were you to give me an illustration, I 
should, perhaps, have a more accurate idea of the 
force of your remark. 

You cannot have a better illustration than 
the god Osiris, who was at once the sun, a bull, 
a. hero, and a golden calf. While this hero, 
Noah, has at least ten names ; for instance, 
Bacchus is one of his names ; but we find there 
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is at least one in India, one in Egypt, and one 
in Greece. The Indian Bacchus was the first 
and most ancient of all that bore that name. 
He was the first, that pressed the grape, and 
made wine. He lived in India, before it had 
aay cities. He was, they say, twice bom, and 
nourished in the thigh of Jupiter. Now all 
this agrees with Noah* He was the first man 
w the postdiluvian world, so that he lived 
early eiM>ugh to be the most ancient Bacchus; 
and Noah, according to Moses, was the first 
that made wine. Noah lived in those parts as 
•oon as he cani^ out of the ark, earlier than 
there were any cities built in India : and as to 
the last circumstance of Bacchus being twice 
bom, iand brought forth out of the thigh of 
Jupiter^ Diodorus gives us an unexpected light 
into the true meaning of this tradition, telling 
us, thaX Bacchus was said to be twice bora, be- 
cause, in DeucalioQ's flood, he was thought to 
have perished with the rest of the world, but 
God brought him again, as by a second nativity, 
into the sight of men ; and they say mytholo- 
glcally, that he came out of the thigh of Ju- 
{Hter *. In addition to this, there are other per- 
sons, who received the name of Bacchus, whose 
history will not accord with that of Noah. But 
W9mA of attention to this £act has caused con« 
siderable difficulties. 

* Warburton's Legation of Moses. 
p 2 
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If^llyou now tell me the story invented hy 
the Greehs, respecting Taurus? 

Taurus^ they say, is the bull into which Ju- 
piter metamorphosed himself, when he conveyed 
the princess Europa across the sea from Phoe- 
nicia to Enrope. . Now, when yon recollect, 
that Jnpiter is emblematical of the vivific prin- 
ciple which animates all nature, and is anothei* 
word for the soul of the universe, and that Iw 
essential properties are air, and sky, we see, that, 
though the Greeks created an allegory, they 
left the Egyptian idea at the basis. When abo 
we consider, that the Phoenicians were so highly 
distinguished for skill and enterprise in naviga- 
tion, what can be more natural than the simple 
narrative contained in this envelope? Here is^ 
, included the health, the activity, and the vigour, . 
I imparted by the cheering breeze, the cloudless | 
sky, and the transparent atmosphere, which in- * 
I vigorates the dauntless navigator, and prompts j 
I him to quit the sheltering cot, to plunge into 1 
, the ample waters of the Mediterranean, and at j 
length to reach the European coast. 

fVas Taurus anciently a constellation of 
equal extent and splendour with what it is qt 
present 9 

Arcturus, the Pleiades and the Hyades, 
though now parts of this one ctssemblage of stars, 
were formerly regarded as three distinct con- 
stellations. 
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Did the Gemini of the Egyptian sphere re- 
temhle that which is found on our celestial globe? 

Not exactly; it represented Hercules, and 
Apollo^ in a sitting position^ with their feet 
touching, and their arms extended to emfatace 
each other. 

Had the Egyptians any particular reason Jbr 
uniting Apollo y to Hercules? 

Probably, they meant to intimate the in- 
creasing strength of the sun. 

May I inquire^ how this pofiion of the zodiac 
was marked by the Chaldeans ? 

The Persian designation of Two Kids, is 
certainly &r more applicable to agriculture, than 
that of Apollo and Hercules, which was pro- 
bably the original Chaldean denotation. 

But as two youths are delineated on ovr 
globes, is it not probable that the Greeks derived 
this from the Egyptians ? 

Yes ; but not without the invention of an 
ingenious fable to make it appear their own. 

Of what fable do you speak? 

The feble respecting Castor and Pollux, the 
affectionate and heroic ttvin brothers, who, 
having cleared the Archipelago of the numerous 
pirates that infested its shores, have ever since 
been considered divinities highly friendly to 
mariner9. ) 

Is it not said in the Grecian story , that they 
live and die alternately ? 

p3 



Digitized by 



Google 



214 AN ASTMNOMICAL CATBCHIfiM. 

Yes : this allegory is founded on the astro- 
nomical facty of the one star settings when the 
other rises above the horizon. 

fVho occupied the place of the Cancer of our 
sphere? 

Mercury Anubis, or the ddfied Egyptian 
Taut. He bore the head of the ibis. 

But why was the human ^figure dropped? 

Because the sun, when he arrives at this 
part of the heavens, begins to go retrograde, and 
to descend obliquely. Therefore, to the head of 
the ibis, they added the tail of a crab, an anii- 
mal that walks backward^ or obliqudy. 

fFhat is the Grecian Jable relative to Cancer? 

Cancer, they say, is the sea crab, which 
Juno sent to bite Hercules by the fknot, while he 
fought with the serpent Hydra. This enemy 
was despatched, and Jbuo^ imabk to succeed 
in her attempts to lessen the fame of Hercules^ 
placed the Crab among the constellations. 

Can you cast any light upon this allegory? 

Juno is, you know, the wife of Jupiter; 
and, as Jupiter may be regarded as the air or 
atmosphere, Juno is perhaps a personification 
of the clouds, to which the atmosphere may be 
figuratively said to be united. Hercules was the 
son of Jupiter, and Alcmena. If we suppose 
the latter name to imply exercise, the birth of 
dercules is easily explained ; for We know pure 
air, and muscular exercise, pixKiuce strength^ 
\Huch being personified, and identified with the 
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name of Hercules, performed all the exploits 
attributed to that hero. 

Hence not only the destruction of the 
Crab^ but even of the Hydra himself, is intelli- 
gible ; the death of Cancer prettily depicts the 
necessity of surmounting little obstacles, if we 
would achieve great exploits; the destruction of 
the Hydra in the fens of Lema, is a beautiful 
figurative description of manual labour draining 
a marshy country. But Cancer, having been 
sent by Juno^ informs us, that, while manly 
strength had to contend with difficulties, small 
and great, an annoyance of no inconsiderable 
magnitude arose, not only from the copious 
showers, but from the pelting torrents, which 
descended from the clouds. 

How much obliged to you I am for this ex* 
planatUniy my dear mammal Shall we now prO' 
ceed to Leo? 

Yes. The Leo of the Egyptian zodiac was 
designated, as it is at this day on our own 
sphere, by the lordly savage of that species in 
his proper form, and in the attitude of i-usbing 
forward. Thus does this sign denote the heat, 
and violence, of the solar ray. 

Do you think this constellation was of Chal- 
dean origin ? - 

They must^ I conclude, have regarded with 
considerable interest the beautiful star Regulus; 
but, as the Lion is of more frequent occurrence, 
A p 4 



Digitized by 



Googk 



316 AN ASTRONOMICAL CATBCHISM. 

and the heat is more intense in Africa, than in 
Chaldea, its origin may with greater propriety 
be attributed to Egypt, than to Chakiea. 

What do the Grecians say of Leo? 

They say it is the celebrated Nemsean lion^ 
which had long kept the inhabitants of ArgoUs 
in Peloponnesus, in the most dreadful state of 
alarm, whose skin was proof agmnst all wea- 
pons ; but which was at length killed by Her- 
cules, who clothed himself with its almost im* 
penetrable covering. 

IVhom did the Egyptians portray in the place 
of the Virgo of our sphere? 

Isis : and she, having been the inventress of 
the art of cultivating grain, properly bears in 
her hands, three ears of ripe com. In the Per- 
sian zodiac, she is the fiEimed Ui:ania, or Baby- 
lonian Venus ; for, in every country and in most 
systems of mythology, the principal female dij 
vinity has been elevated to this portion of the 
zodiac. The Grecian narrative relates, that 
this is the vir^n Astrsea, the goddess of jus- 
tice, who lived upon earth during the golden 
age, but, from the wickedness of man, left it, 
and took her residence among the constella- 
tions. 

To what does this refer ? 

It is impossible to aflix any definite idea to 
the golden age, of which the ancients speak, 
unless we direct our thoughts to the state of 
perfection and happiness, enjoyed by man in 
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Paradise. Since his expulsion from that sacred 
retreat, the varied page of history, presents but 

one acetic J ibe vi*iy reverse of all the) tlepiet of 
the golden age. 

ffas Libra orighialli/ an Egyptian sign? 

Yes : Librit was an utensil applied to the 
mensuration of the waters of the overflowing 
Nile, and, on the Egyptian zodiac, is engraven 
in tlie hand of the person, who had in charge 
the proper adjustment of the inundation. The 
human figure is erased from onr sphere; but 
the Balance itself has descended an unaltered 
asterism, to posterity. Independently, however, 
of the Libra being one of their most celebrated 
hieroglyphics, there is another cogent reason for 
supposing tills sign to liave been onginally of 
Egyptian invention. 

The Cbaldaic zodiac, Mr, Costard has in- 
formed US, consisted only of eleven signs, that 
part of the heavens being usurped by the vast 
claws of the Scorpion. The same argument may 
be advanced, iu order to prove that the sphere 
of Egypt, was a secondary sphere, 

fVkat is recorded of tJns comtellation in the 
mythologif of the Grecians? 

It informs us that the constellatioa of Libra, 
consists of tlic scales of Astr^ea, Hence it is 
called by Virgil, ^'Astra^a's balance;*' this god* 
dess, when painted, being always accom|ianied 
by these scales, as an emblem of her character, 
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To what, or whom, ^ the Egyptians refer in 
the harrible-looJdng Scorpio 9 

There 'we see a sjmbol of the malignant 
T^phoD, the enemy of Osiris^ and the evil genins 
of £gypt. 

But why was he placed in the heavens? 

He was placed in this portion of the circle, 
to show that the power of Osiris, or the Sun, 
had declined in the heavens, that he had entered 
into the diM»nt wintry signs, and therefore that 
his determined foe had gained a temporary as* 
cendance, chilling the atmosphei^, and checking 
y^etation. In fact, the greater part of thS 
Egyptian zodiac, Apparently alludes to the con- 
tests of these two mythologic personages for the 
empire of the skies. 

Then the Greeks, I suppose, did not mate^ 
rially vary from this representation 9 

Their story shall be told you. Scorpio, they 
say, is the scorpion that stung to death the 
boasting hunter Orion ; for he not only declared, 
that there was nothing on this terrestrial globe 
that he could not conquer, but he challenged 
Diana herself to the contest, which gave so 
much offence, that she sent the scorpion to gra- 
tify her revenge, which he successfully executed. 
Here is a riddle. Can you give me the expla- 
nation? 

/ am sure, if I were to try for ever, I should 
not find it out: but pray help me, by telling me 
whom they meant by Orion. 
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By Orion^ Nimrod was referred to. 

fVhom did Diana denote? 

The mooo. Now can you proceed? 

Perhaps I dimly discern the outline ; hut do 
yeufiU up the picture. 

Since Nimrod^ and Belus^ who built the ob- 
servatory at Babylon^ are generafly considered 
as the same person ; we are not, Mr. Maurice 
d[)8eryes, to wonder at finding the Orion of the 
P^igan world, the copy of the former, blending the 
science of astronomy, with the sports of the field. 
We may trace the resemblance in the close and 
curious attention of both, to Diana. In the 
boasting hunter, we discover the anxious astro- 
nomer of Chaldea, fixed in intense contempla- 
tion upon her orb, and watching her phseno^ 
mena, to enable him accurately to mark the 
lunar revolution, and to form that first eflfbrt 
of astronomy, the lunar mansions. Her re- 
luctance, and revenge^ may shadow out the ill 
success of the first attempt, as his death by 
the sting of a scorpion doubtless does his de- 
crease, when the sun was in that noxious sign. 
fFho is Sagittarius? 

The armour^^bearer of Osiris, in the form of 
a Centaur, dartitig his fiery arrows against that 
dreadful Scorpion delineated in the preceding 
asterism: that maUgnant and destructive Ty- 
phon, who, according ta the Egyptian mytho- 
logy, was engenda^ amidst the putrid slime 
4 
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and other filth left by the retiring watei*8 of th« 
Nile. ^^ The mythologic birth of Typhon un- 
folds to us no inconsiderable portion of the 
whole allegorical history^ and at the same time 
unveils the real source of the fiunous Grecian 
&ble of Apollo^ shooting with a thousand ar- 
rows the serpent Python. Under the signs 
Leoy and Virgo^ the Delta of Egypt was inun- 
dated. During the sun*s progress through the 
equinoctial sign Libra^ the waters of the Nile 
were gradually subsiding, and the unwholesome 
damps, and pestilential vapours, that arose after 
so vast a body of waters was withdrawn, were 
denominated Typhon, and symbolically repre^ 
sented by Scorpio. These could alone be dissi- 
pated and rendered innoxious by the beams of 
the sun, the mighty archer, whose rays, like 
burning arrows, pierced through and annihilated 
the mud-generated monster. The Greeks, during 
their frequent migrations into Egypt, learned 
this ingenious allegory, and as ingeniously built 
upon it the story of Apollo and the serpent Py- 
thon. By the transposition oi a letter, Typhon 
was converted into Python, or possibly Python 
was the original Egyptian name, since Pethen^ 
in the Hebrew language, signifies a serpent; and 
the fabulous birth of the Grecian Python was 
as really made to square in exact union with 
that of the Egyptian Typhon. According -to 
Ovid, Python was a monstrous serpent^ that 
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sprang out of the slime of the deluge of Deuca* 
lioii^ upon whom Apollo, only another name for 
Osiris, in attempting to destroy him, exhausted 
nearly the whole contents of his quiver. That 
is, his rays penetrated through and through the 
collected clouds, which overshadowed the humid 
sphere, and prevented its receiving the benefit 
of his genial warmth. This important victory 
occasioned the name of Pythius to be given to 
the victorious Apollo : hence the priestess of the 
Delphic temple was called Pythia, and hence 
came to be mstituted the Pythian games, which 
were intended to celebi'ate this victory ovw the 
dreadful serpent." Surely this is sufficient to 
evince, that the GreeliS were sometimes servile 
copyists from the mythology of the Egyptians. 

The figure of Capricomus is a curious com- 
pound J and by the rule you have given, I con- 
clude j it is of Egyptian origin; for it is a 
strange hieroglyphic, consisting of' the head of a 
goaty and the tail of a fish. 

There is some propriety in your conjecture. 
This symbol is allusive at once to the course of 
the sun in the heavens, and emblematical of the 
rains and moisture, which prevail at thd com- 
mencement of the autumnal season. 

ff^hat is the reason the ancients designated 
this portion of the solar path by the figure (f a 
goat? 

Macrobius informs us, that this animal, in 
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feediog <m tiie springing herbage, delights to 
dimb the monntsuns, and that the sun, in Ca- 
pricorn, quits the lowest point of his course to 
regain the highest. 

Bvt what is to be understood of the fishes 
taU? 

Undoubtedly, the solstitial rains, that &U at 
this period of the year ; whence, in the myste* 
ries of Mythras, the constdlation was denomi« 
nated the celestial floodgate. 

Does this agree with the seasons m E^^jfft? 

No ; it does not. H^ice it is evident, that 
this part of the asterism was imported from ano- 
ther country. 

In the Egyptian zodiac I see Anubis, with 
the dpg^s head, leading on the zodiacal Croat; 
how am I to tmderstandthis? 

I know no way but by supposing, that the 
dog ISrius, whose heliacal rising, announced the 
annual inundation of the Delta, was the usual 
sjrmbol in Egypt, to express aj^oaching rain^ 
which M. Savary asserts does occasionally, al- 
though in very small quantities, fall in Liower 
Egypt. 

fVhat say the Grecians of this constellation? 

They meJce it to be F^n or Bacchus, who, 
being obliged to fly from the g^nt, Typhon ; for 
the purpose of obtaining shelter in the Nile, 
transformed himself into a sea-goat. Jupiter, 
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delighted with the eontiivatice^ made hhn k 
constellation. 

ff^hat does the name Pan signify ? 
It is a Greek word^ denoting ^^ all things ^ 
hence it is often used mythologically to sonify 
the great principles of yegetation^ and animal 
Mfe. After what has been said^ no farther illus- 
tration seems to be required. 

Then I may inquire, how the jiquarixts of 
their sphere is formed? 

By a representation of Canopus^ the marme 
god of Egypt. 

How curiously this deity is symbolized by a 
vast urn, with human Jeet, and a human head I 
Did this sign originate in Egypt ^ or in another 
country ? 

Not in Egypt, because it bears no relation 
to the seasons of the year in that country. It 
is, however, very remarkaUe, that the contrac- 
tion, ^, which represents a flood in motion, is 
one of the hieroglyphics^ most frequently to be 
met with on the ancient monuments of Egypt ; 
a circumstance^ which Mr. Bryant thinks^ has 
reference to an object of for greata* consequence, 
than the denotations of a particular season of 
the year, namely, to the general deluge. 

*But who is the Aquarius of the Grecicm 
sphere? 

Ganymede, who succeeded Hebe, as cup- 
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bearer to the gods, is generaUy imagined to 
have been constellated in this agn. 

fFho was Hehe? 

A daughter of Jninter and Jnno. 

7%«it what is here persamfied? 

Very probably the dew, which proceeds from 
the air and clouds. The dew supjdies the other 
powers of nature, which are personified, and 
deified, as fertility and v^^etation, with refii'esh- 
ments, and may,* therefore, be said to produce 
revivification. 

fFe come now to PisceSy and I see^ there is 
here a human^ and a bestial form. 

Yes; this is one of the many examples of the 
monstrwis system, ad<^ted by the Chaldeans, 
Egyptians, and Hindoos. 

fFhat person has been thus portrc^fedP 

He, who is here exhibited, bears too exact 
a resemblance to the dragon of Chaldea, and 
to the Indian Veeshnu in the Matsya Avatar, 
to leave any doubt of the identity of the par- 
sons, as well as of the mythology. In foct, after 
displaying to us so striking an emblem of the 
deluge, in the preceding sign, they could 
scarcely avoid bringing before our sight, that 
illustrious personage, who first rose^ fix>m the 
bosom of the subsiding waters, the great Can- 
nes, or fish-god, who appeared twice to man- 
kind, and, in a form half-man, and half-fish, 
instructed the Babylonians in letters and science. 
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The hamaD part of the figure was in time dropt; 
and first one fisb, and afterwards an hieroglyphic 
consisting of two fishes, connected by a cord, 
was adopted in the room of the ancient symbo- 
lical character. 

fVhat is the Grecian story of this comteUa^ 

tiOH? 

Venus, and her son Cupid, transformed 
themselves into these fishes^ to avoid the fury of 
Typhon. 

Pray explain this a little more fully. 

Venus was worshipped by the Greeks a& the 
goddess of pleasure, and was fabled to have beea 
produce^ by the prolific power of Time, and 
likewise to have sprung from the froth of the 
sea. When formed, she was laid in a beautiful 
shell embellished with pearls, and wafted by 
gentle zephjrrs to the island of Cyprus. At her 
landing, flowers rose beneath her feet. She 
was, received and nursed by the Horae, the god- 
desses of the four seasons, who braided her hair 
with golden fillets ; and then conveyed her to 
heaven^ where she appeared so lovely, that all 
the gods desired to marry her, but Vulcan alone 
was approved. She is sometimes represented 
,clothed in a light purple robe, glittering with 
geips; with a inagnificeatly ornamented 2one, 
or girdle^ called a Cestas, round her waist ;r 
roses decorate her head, while she is drawn in' 
an ivory car by swans, doves, or sparrows. At 

Q 
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Other times, she stands attended by'tfae Graces; 
but in all situations her son^ Cupid^ is her inse* 
parable companion. 

fflU you tell mejirst, what lam to under'* 
stand hy Venus being formed by Tbne, and ris^ 
ing out of the sea? 

It signifies, that after the creation of the 
earth, the sea, and the atmosphere, of the son 
and the moon, which were considered as works 
of Time ; Venus, or the beauty and harmony of 
the universe, was the result. 

IVhat did they mean, when they said she was 
attended by the Hone? 

It meant, that, whilst the sun, and stars^ hav« 
an apparent annual motiofi round the earthy the 
hours, or four seasons of the year, agreed to 
complete the beauty, and harmony, of the uni- 
verse, 

What does the Cestus mean? 

Probably the zodiacal constellations, and 
planetary bodies. For Venus was scmietimes 
called Urania or Celestina ; and in Sicyon, the 
most ancient kingdom in Greece, she was re- 
presented with a crown on her head, which tei^ 
minated in a point, to intimate the polar star. 

fVhat by Cupid, or Love? 

Perhaps the physical prindpleof attracti^m, 
which preserves the heavenly bodies in the 
places assigned them by their Creator. 
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JVhat hy her being worshipped in the island 
of Cyprus? 

By this the Greeks would have us to under- 
stand^ that the beauty and harmony of the uni- 
verse were first perceived and admired in that 
island of the Mediterranean^ and that her wor- 
ship, having been translated thence to other 
islands in Greece^ Venus was said to have travel- 
led to them. 

/ do not wonder y that a goddess, so beatttiful, 
had a place assigned her in heaven ; but I do not 
understand, how it happened, that Vulcan ob- 
tained her as a wife. 

The probability is, that this only signifies, 
that ingenuity was approved by, and closely 
allied to her. 

As a conclusion to this conversation I will 
give you a table, containing the names of the 
constellations, the appellations of the eight prin- 
cipal deities of Egypt, symbolized in these con- 
steUations, the abbreviation of each asterism, 
the number of stars, the denotation of the prin- 
cipal stars in each constellation, and their mag- 
nitudes. 
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CHAPTER XVI. 

CONSTELLATIONS IN THE NORTHBRN HBMItPHBIUI. 

Op each of the twelve constellations, which 
never set in the latitude of London, I will give 
you a short account. 

fFUh which shall you begin, mamma? Shall 
it be that nearest the pole? 

Yes : you can tell me the name of that as- 
semhlage of stars^ and of the one at the extre- 
mity of the tail. 

The name of the constellation is Ursa Minor, 
and the star to which you refer, is Alruccabah, 
or the polar star. By what people was this con- 
steUation formed? 

Its name, Cynosura, would clearly give it a 
Grecian origin; but its more ancient name was 
Phoeuice, which leads us to look to the Phoeni- 
cians, as its inventors. It is, therefore, pro- 
bable, that Thales brought it thence into Greece. 
Indeed, without the influence of the guiding ray 
of the polar star, we can conceive it scarcely 
possible, they could have undertaken tteir dar- 
ing expeditions. 

How many stars are there in this group? 
q3 
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There are seven^ which, in thdr anrange- 
ment, resemble those of the Great Bear; but the 
whole of this constellation comprises 24 stars. 

tVhat do the Greeks say of this consteUa- 
turn? 

Diana*s nymph, Callistho, and her son Arcas^ 
were, they say, turned into bears, by the jealous 
and imperious Juno ; but, to preserve them from 
injury, they were translated to the heavens. 

Did this constellation ever exist in any other 
form than that of a bear ? 

Yes: both this and Ursa Major were for* 
merly represented by the outline of a wagon. 

Nor can it he doubted, that the stars approach 
nearer to that form, than to the animal referred 
to. 

The four stars, placed in a quadrangular 
form, may to the eye of fancy represent the 
body of a carriage, while the other three, placed 
one before the other, may present the idea of 
three oxen, or horses, harnessed, and drawing 
the wagon round the polar star. 

But how is it probable, t/iat the appellation 
of wagon, should ever have been changed into 
that of Great Bear? 

You are fully aware, that this is a very large 
constellation ; so large, that when the star,Dubhe, 
comes to the meridian on the fii-st day of every 
month, it is above the pole, while the southern 
extremity approaches within about thirty-two 
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,ddgreeB of the equator^ extending to the seventy-* 
second d^^ree of north declination. So that it 
is vertical^ by the diurnal motion of the earth, 
to Europe, most of Asia, and to North America. 
You will not, therefore, be surprised, when I 
.tell you, that the Indians called this the great 
constellation* So far I can proceed : for the rest, 
-I must refer you to Mr. Maurice, who says, ^^ the 
tlu-ee words, the great constellation, are in the 
Sanscrit comprised in the term Maharesha. 
This the Greeks translated literally, the Great 
Bear; but it should be remembered, that the 
latter member of the Sanscrit word signifies at 
once a omstellation, and a bear. From this 
compound Indian word, ill understood, it is 
more than probable, that on the present sphere 
that monstrous production, unknown in any re- 
gion of the earth, a bear, with a very long tail, 
was portrayed. In similar mistakes may pos- 
sibly have originated the other monsters, equally 
unknown to nature, and delineated on our 
sphere ; as dragons with hairy heads, and crooked 
dolphins.*' 

How many stars are there in this assem- 
blageP 

EightyHseven. 

fVhom did the Greeks honour with a place 
in this constellation? 

Callistho* 

fFill you tell me who CaUistho was, and give 
q4 



Digitized by 



Google 



232 AN ASTRDNOMICAL CATBCHISM. 

me the explanation of what you said r esp ec ting 
the Little Bear. 

Cailistho was probably an ancient astrono- 
mer, who, from his almost incessant attention to 
Ursa Major, was denominated the son of that 
constellation ; and, when be was dead, his soul 
was thought to have taken up its abode in Arc- 
turns, the nearest star of distinguished splen- 
dour, whence it might continue to obserye the 
object of its regard. 

fVhkh of the tuoo Bears^ was the consteUa^ 
tion first formed ? 

The greater Bear, This for a time was the 
guide alike on the ocean^ and through the de- 
serts of Arabia ; but, as commerce increased, 
this was found to occupy too wide a space in the 
heavens to be an unerring guide, when it is 
probable the brilliant and steady light of 
Alruccabah attracted the attention of astro- 
nomers : finding stars, that could be formed into 
a group resembling their admired guide, they 
added a new, a valuable constellation. From 
the situation of the polar star, this constellation 
was placed among the hieroglyphics of £gypt> 
as an emblem of stability. 

Vou have given to the Jbrmation of Ursa 
Major and Minor, a very early date, attributing 
one, I presume, to Chaldea, and the other to 
Phasnicia ; do you assign Draco to either of these 
countries ? 
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No: the probability is, that all the figures 
tm the sphere, composed as this is, in a mixed 
heterogeneous manner, of the parts of animajb 
of opposite character, and genius, are to be coiv< 
sidered of Egyptian origin. 

To he ^urCy the head of Draco is a very ca- 
riom one for a serpent ; it resembles that of a 
bird rather than that of any other creature. 
How could the Egyptians make such aifi animal ? 

It arose from that hieroglyphic taste, for 
which they were so remarkable, by which they 
meant to shadow out the attributes of their 
gods, or the vices, virtues, and other distin- 
guishing properties of men. 

Buty as the Greeks were so apt at accommo^ 
dating every thing to their own mythology, I 
wonder they did not cut off a little of the hair 
about the serpents neck, and make the fgures 
altogether more elegant and correct. 

We see, however, that the Greeks did not 
thus act ; they retained the asterism, but invent- 
ed for it a new fietble. 

lam now unavoidably led to inquire to what 
the Egyptians referred, in this odious constel- 
lation? 

To nothing less than to the malignant rep- 
tile, by whose delusion mankind were plunged 
into ruin and misery ; and such was the effect of 
the painful remembi*ance of this fact, that their 
detestation of the grand deluder, under the 
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name of an evil principle, broke forth on every 
occasion^ on which it conld be signally display- 
ed. Thus we find it, in the form of a dragon 
vomiting forth flames, there a serpent of stu- 
pendous length, and of horrible contortions. 
When the fotal influences shed by the polar 
dragon were ima^ned to be discovered, the 
name of the destroyer Typhon, was conferred 
upon it, and almost every nation of Asia, in con- 
formity with the widely diffused principles of 
the prevailing physical theology, had its bene- 
volent, and malignant star; its Osiris, and 
Typhon, its preserving Mithra, and its destruc- 
tive Athriman. Even Lucifer, himself, is spoken 
of in Scripture, as ^^ the star of the morning, 
but fallen from his glory.*' 

/ should very much like to know the new 
fable which the Greeks built on this foundation. 

They invented the story of the immense 
dragon of the Hespei*ides, the vigilant animal 
that guarded the golden apples. 

ff^m you fotvour me with the narrative ? 

The Hesperides \^ere three celebrated 
nymphs, the daughters of Hesperus ^, who were 
appointed to guard the golden apples, which 
Juno is said to have given Jupiter, on the day of 
their nuptials ; and the place of their residence, 
is stated by Hesiod, to have been beyond the 

* IVJemorandum XIL 
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ocean, or rather the pillars of Hercuks, now 
called the Straits of Gibraltar* These islands 
are also said to have been situated near M6unt 
Atlas in Afiica. This celebrated place abound* 
ed with fruits of the most delicious kind^ and 
was carefully guarded by a dreadful dragon^ 
which never slept ; but Hercules, by the assist* 
ance of Atlas, killed the dragon^ and procured 
the fruit. 

/ am sure, th^ Greeks have so managed it, 
that I should not know the story again. 

You will remember it was the express ob- 
ject of this ingenious people, so to vary the nar- 
rative, that, having borrowed an idea, they 
might present it as their own. Besides which^ 
another train of thought might be in their 
minds, and by the union of the two, they pro- 
duced tiie result J have just ^ven you. 

fFUl you explain to me a little more fully 
what you mean? 

Yes. It is probable that the foble might be 
founded on some transaction of notoriety, or 
upon some interesting features in nature, ob- 
servable at the moment it was re^stered ; still, 
its author could not be ignorant of the tradition 
of man's disobedience, of the beauties of the 
garden of Eden, and of its forbidden fruit; 
yet, from the account I have given you of the 
Hesperides, it is probable the Canary Islands 
were not forgotten, which, even at this mc^ment, 
are &mous for exquisite fruits. These islands 
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eould iK>88ib1y be seen from the summit of 
Mount Atlas, where Hercules went to ascertain 
their distance from the continent;^ Atlas was, 
therefore, said to assist him in his hazardous en- 
terprise. 

Again, we know that such was the barrier, 
God opposed to an approach to the tree in Pa- 
radise, that death was the immediate conse- 
quence. The Greeks say, that the golden fruit 
in the garden of Hesperides, was guarded by a 
watchful dragon, but not so deadly were the 
consequences of its sting, as were the effects of 
Adam's disobedience. While their allegory 
might embody this idea, nothing could be a 
more beautiful figure, than a dragon that 
never slept, of the restless and turbulent ocean 
by which the Canary Islands were surrounded. 
Hercules is represented as conquering the dra- 
gon : on the one side this may intimate Adam 
taking the fruit, in contempt of the opposing in- 
junction ; on the other, that strength and per- 
sevei^ance, overcame the dangers of the pas- 
sage, obtained the fruit, and returned to Greece. 

Some of the Greek mythologists have ra^ 
kited another fable relative to the celestial 
Draco, which probably is also a perversion of a 
part of the primitive tradition. They affirm, 
that in the war of the Titans, that is, of the good 
and evil demons, contending for the sovereignty 
of our globe; this mighty dragon was intro* 
duced into the line of bajttle, and opposed to 
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Miaerva, who not only repelled his assault^ bfit 
hnrled him from the heavens^ and fixed him to 
the axis of the world. 

But you told me in a former conversation^ 
that great veneration triw anciently paid to $(r^ 
pents, and that they were looked tqfon with- rt-^ 
verence, as being endowed with superior wisdom. 

That is true : still there is no doubt that the 
dragon and serpents, for they denote the same 
object, were at first regarded with dread, and 
detestation, and the fear of the baneful effects, 
which resulted fi*om their influence, led a timid 
people to prostrate themselves before altars ei^ect- 
ed, to pacify the evil demon. In succeeding 
periods, its annual renewal of its skin, added 
tP the great age to which it sometimes arrived^ 
and to its forming a circle, which has no termi- 
nation, when its tail comes in contact with its 
bead, induced the primitive race to make it the 
symbol of immortality. Serpents, biting their 
tails, or interwoven in rings, were thenceforward 
the favourite symbols of vast asti*onomical oycl^es 
of the zodiac, and sometimes of eternity itsell 
The Mos£uc tradition concerning its being more 
subtle than any other animal, led to its beiug 
considered the emblem of wisdom. Such are 
some of the circumstances, which exalted the 
serpent to the rank of a good demon. Dr. Long 
informs us, that 2800 years before Christ, the 
star u of Draco was in the solstitial colure : 
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he adds, that it must have been about ten mi^ 
Dutes from the pole^ and that it might have been 
thought the pole star, and fixed immoveably in 
the heavens. The CMnese shepherds and mari- 
ners, therefore^ blessed its friendly light. 

Haw. many stars are there in the canstellatum 
Draco? 

Eghty. 

/ tMfikj mamma, the little constellation Ta^ 
rondos, is situated near the north pole? 

Yes : it extends from the north pole nearly 
to the Arctic drcle. It has lately been intro- 
duced. 

How many stars does it contain ? 

Only a few, and they are very small ; one in 
the left branch of the horn, is of the fourth 
magnitude, and this is the largest in the con- 
stellation. 

Is not Comelopardalis also a new constelkh 
turn? 

Yes : it was formed by Hevelius. 

But is there to be found u creature as curir 
ous as the one here portrayed, with a neck qfun'^ 
usulal extent, and with long legs before, and short 
ones behind? 

Such a quadruped exists, in the interior of 
Africa, and the animal is of a docile disposition^ 
somewhat resembling a camel in shape, but 
taller; its skin is finely variegated like that 
of a leopard, and its horns and hoofs are 
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prepared^ and used in medicine. Linnaeus makes 
it a species of the stag kind. 

How many stars does it contain? 

Fifty-eight ; and^ though the most conspi-i* 
cuous one is of the fourth magnitude^ yet this 
constellation may be distinguished^ by your 
rememberings that it extends from Auriga to 
the north pole, and that the most conspicuous 
star is situated nearly on the Arctic circle. 

ff^hat a curious constellation is that yon 
have just mentioned t it represents a man in a 
kneeling posture J with a goat and kids on his 
left shoulder. IVho is Auriga? 

The Greeks differ very materially in their 
itccount of him, though they agree in attri* 
buting to him some merit in the invention of 
chariots, in the management of horses, and in 
the manner of harnessing them to these vehicles.. 
It is probable, from this account, that Auriga 
is the noted Phaeton, the son of Sol, who, elated 
with his past success, entreated his fother's per- 
mission to guide his chariot for one day ; but, 
setting the world on fire, was struck by Jupiter 
into the river Po. 

What does this allegory imply , mamma? 

There appears to be reason for thinking 
that it alludes to an immensely large comet, 
of which Aristotle speaks. It was, he informs 
us, seen in Achaia, at the time Aristarchus 
was Archon. " It was," he says, " very near 
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the sun^ its light extended like a forest, as 
for as to the third part of heaven, and it as- 
cended to the belt of Orion, and was there 
dissolved.** So that the light diffused itself 
over the part of the heavens, now called Auriga; 
and probably in memory of this astonishing* 
comet, which was supposed to have occasioned 
an earthquake, great dryness in the atmo* 
sphere, and an inundation of the sea, which 
occurred while it was visible, this group of 
stars was assembled into a constellation. 

ffluU did they mean by saying it went into 
the river Po 9 

As the comet proceeded in its orbit, to 
casual observers it seemed to be lost, when it 
reached that part of the heavens, where Orion 
is situated ; but by more accurate inspectors of 
the heavens, it was seen to fade from sight in 
the adjoining constellation, Eridanus, or the 
river Po, where, poetically speaking, it was 
drowned. 

How many stars are there in Auriga? 

Sixty-six. The most beautiful is Capell^ 
situated in the left shoulder. 

Does not the right foot of Perseus ahnost 
touch Auriga 9 

Yes. We should be ready to give Perseus a 
Grecian origin, did we not find the same col- 
lection of stars distinguished by the Hindoos^ 
and from them receiving the name of P^-asica, 
which, together with other circumstances of si- 
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mUaiity, renders it probable that both the 
Hindoos and Greeks received it from an older 
nation* 

There is sotfiething so terrific in the aspect of 
the headj which he has in his hand, that I long 
to hear his history. 

Tlie poets say^ that he was the son of Jn* 
piter and Danae. At his birth Mercury gave him 
a cimiter^ and mngs for his heels ; Pluto, an 
helmet which rendered him invisible; and Pal« 
las furnished him with a shield, which reflected 
objects like a mirror. Thus equipped, he de- 
parted on an expedition to destroy the Gcnrgons : 
the heads of these monsters were covered with 
snakes, and their countenances were so horrible 
as to change persons, who saw them, into stones. 
Perseus, however, rendered himself invisible to 
them by means of his helmet, saw the image of 
Medusa, the eldest of them, in his shield, and 
fdmittg his blow accordingly, cut off her head 
with his dmiter. 

lam sure, I should he a long time unraveU 
ling this enigma ; pray help me, mamma. 

Indeed, I apprehend you would: mytbo- 
legists have, in all ages, had more trouble in dis- 
covering its import, than that of any other 
Grecian fable. 

Now I hear that, I must leave aU the task 
to you ; pray begin by teUing me, what is meant 
by Meduscis head turning people to stones. 

H 



Digitized by 



Google 



d42 AK ASnOKOHlCAL CAYBCfilSV. 

By this, it is probfdile^ we Bhould under- 
standi that Medusa's head resembled a stoBe. 
Now^ the human head is in form much like an 
egg ; Medusa's head, then, we will yenture to 
caU an egg. Jupiter, or the atmosphere, as- 
sisted by Danae, the mother of the egg, pro-^ 
duced Perseus, or animation, which broke the 
shelL 

Pray what was the result of this grand qf^ 
fair of hreoMmg the d^U? 

Something more than you would expect* 
Perseus, you are prepared to see, esoi^es from 
the imprisonment, but perhaps not te behold 
Pegasus, a winged animal, abo take his flight 
from the shell. 

This is strange^ indeed! how do they account 
Jhrit, mamma? 

Th^ say it was produced by the Mood of 
.Medusa, or from a part of the inside of the egg. 
The wings of this animal afterwards famished 
mankind with pens, which, when dipped in the 
fountain of the Moses, transported their ideas, 
as rapidly as Pegasus could fly, to distant parts 
of the world. 

/suppose all you wish me to heHepe respect^ 
fftg this is, that it is the Grrecian fable alluswe to 
the invention of the art of writing 9 

Exactly so; and as P^asus, the winged 
horse, is smd to haye1>een a fitrourite of the 
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Mtises^ so the pen iil the ft^tourite iastrumeat 
idtb all literary characters. 

On the ghhe liee Medusds head, dUfigUrei 
with snakes in the place of hair* 

That rather tends to confirm the illustratum 
here given ; for serpents are oviparous, or pr*p 
ddeed fh>iti eggs, as iprell as birds. 

But you have ndt been speaking to me about 
a bird: 

No: but about a strahge animal, which 
you must consider of more Importance than a 
bird ; for to the swiftness, and to the utility of 
the winged tribe, are added the strength and 
Stability of the horse. 

You told me just now, thai Perseus de^ 
strojfed the Gorgons, tht three monsters, whose 
heads were covered with snakes. ,How shall I 
understand this ? 

You may without impropriety admit, that 
as dvilrzation, and the energy which associated 
intellect [inspires, advance, noxious animals, 
with their associates, dread and superstition, are 
banished. 

Ahi I understand noui;for y(m told me that 
Perseus is animation ; and that Mercury, Pluto^ 
and Pailas, lent their aid for the perfection of 
his person. 

But it does not appear to me improbablci 
that; in ad(fition to the noxious animals, with 
which an uncultivated country abounds, there 

r2 
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may^ under tbe figure of three monsters^ whoB^ 
heads are covered with snakes, be an aUosioa 
to the vicious habits of mankind, which d^^rade 
the intellectual being into a reptile, which trans- 
form the tender heart, into a heart of stone. 
An animation, great as the expanded wings of 
Pegasus and the courage of Perseus would inti* 
mate, pure as the white colour of the horse 
would suggest, and heavenly as his exalted 
station on celestial ground would imply, are 
necessary to elevate the degraded mind of man, 
and to eradicate hb vicious propensities. 

There is a very curious fact I have heard 
about the Gorgons. — It is said, that they had 
but one eye, and one tooth, among them; that 
fhey used it alternately, and that it was while 
in the act of transferring the eye, the one from 
the other, that Perseus cut off'Medusa^s head. 

This part of the story is as instructive as it 
is curious. It most certainly intimates the con- 
fined and limited resources of ignorance and 
vice ; and brings to our view the important fact, 
that to an enlightened and susceptible mind, 
there is around the dictates of philosophy, 
around the precepts of morality, around every 
thing that bears the stamp of truth, an irradia- 
tion of light, superior to the glimmerings of igno- 
rance and Msehood. 

How many stars are there in Perseus with 
the Caput Medusce 9 
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Rfty-nine. — ^You will recollect, I once men- 
tioned to you the changeable character of the 
star Algol, situated in Medusa's Head ; it varies 
continually from the second to the fourth mag- 
nitude, and the time taken up from its greatest 
to its least degree of lustre, is nearly three days. 

Isee^ mamma y that the raised arm (^Perseus 
almost touches Cassiopeia. Who is she? 

She is intimately connected with two con- 
stellations at no great distance from her ; for 
she is the wife of Cepheus, and the mother of 
Andromeda. 

> 7%^, / suppose, I ought to inquire, who was 
Cepheus? 

He was a king of Ethiopia, and one of the 
Argonauts. He is represented in the habit 
of an eastern monarch, ^th a sceptre in his 
right hand, and extending the other, in allusion 
to his power. This constellation, you see, exr 
tends nearly from the pole to the galaxy. 

How many stars are there in this constel' 
lation? 

Thirty-five: and it i^ an interesting feet, 
that under the names of Capeny, Casyapa, and 
Antarmada, these three constellations, Cepheus, 
Cassiopeia, and Andromeda, are well known by 
the Hindoos. 

How many stars are there in Cassiopeia? 

Rfty-five. You observe her situation. 

Zf is, I see, in the milky way, with her feet 
b3 
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touching the Orotic circle. But still more com^ 
pletely across this path " powdered with stars^ 
Cjfgnus the Swan appears. I suppose, under 
this elegant form, in this delightful situation, I 
^allfnd more than an ordinary king and queen. 

Your conjecture is right: tjiis stately bir^ 
eominemorates some of the exploits of Jupiter. 

How many stars are there in this constel' 
lation? 

Eighty-one. 

^hp introduced that curious little crefitwre^ 
which lies in the centre of the large constellations 
Cygnus^ Cepheus, Cassiopeia, Andromeda, and 
Pegasus 9 

It was introduced by Hevelius, to take in 
sixteen sms^ll stars, which need^ to be desig- 
nated by some intelligible appellation. 

What is^ its name? 

Lacert^ the Lizard. Tl^ere remains now 
but one constellation in the northern heood*'* 
sphere to be mentioned, whjich do^ no|; set in 
the latitude of Lfondon. This is Lynx, situated 
between Urea Major, and Auriga. 

By wliom was it formed? 

Also by Hevelius. The animal, here por- 
trayed, is usually called an ounce, and is of the 
cat kind. It is found in Germany^ vxA Italy, 
in many parts of Asia, an4 Nprth America, and 
is valuable for its fur. 

How many stars do^s if contain ? 
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Forty-four. 

Andpraj/y mamma, who was HeveliusP 

He was a celebrated astronomer^ bom at 
Dantzick, who formed a catalogue of fixed stjBtrs^ 
which he dedicated to the king of Poland. On 
looking on the globe agidn^ I find^ there is one 
small constellation of which we have not spokefl. 
It is Cor Caroli, eonsisting only of three stars. 

fF ho formed them into a constellation? 

Sir Charles Scarborough, physiciaa to King 
Charles II. in honour of Uiat monarch's father. 
I will now give you a list of the constellations 
which I have mentioned, and with this we will 
close the present conversati<m. 



ConstdlatioBS. 


Number 
of Stars. 


Names of the principal 
SUrs, and their Magw 
nitudes. 


U Um Minor. The Little Bear. 
«, Urea Major. TUc Great Bear. 

5. Draco. The Dragon. 
, 4. Tarandos. 

i. Camelorardalif. The CameIo-\ 
; pard. / 

6. Auriga. The .Charioteer or 1 

Wagoner. f 

7. Perseos, Capnt Medusae. Head \ 

ofMeduMu / 

8. Cassiopeia. 

9. Cepheos. 

10. Cygnus. The Swan. 

11. Lacerta. The Lizard. 
IS. Lynx. The Lynx. 

13. CorCaroU. Charles's Heart 


24 
87 
80 

50 
96 

SB 

55 
35 
81 
16 
44 
3 


Pole Star, ft. 
fDobhe, l.Alioth, «. 
1 Bcnetnaehyt. 

Capella,]. 

Algenib, S. Algol, I. 

Scbedar, 8. 
Alderamin, 3. 
DtnebAdige,!. 
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CHAPTER XVII. 

*fH£ CON8TBIXATION8 NOT YBT MBNTIOMID IN 
THB NORTHBRN HBMISPHBRB. 

If you will find Mens Msenafais, we will pro- 
ceed regularly round the sphere. 

ff^ell, mamma^ you have not chosen a very 
large consteUation to begin with, and I can 
scarcely see any stars in it. 

There are^ however, eleven stars to be seen. 

Fi^om what distinguished individual have these 
stars derived their name? 

From Msenalus, son of Lycaon, a king of 
Arcadia. The same name is also appropriated 
to a mountain of Arcadia in the Peloponnesus^ 
in Greece, sacred to the god Pan. Since yoa 
are dissatisfied with the size of this constellatioD^ 
we will proceed to one of more consequence; 
but you recollect the restriction, that you pro- 
ceed regularly. 

Here then is the Serpent. 

A constellation of commanding importance. 
In addition to the observations, that I made, 
when speaking of Draco, and in some degree to 
confirm those observations, I will give you the 
words of Maurice. *^ Serpents,'* he says, *^ have 
ever been divided into two distinct classes ac«* 
cording to their qualities, the noxious and tha 
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innoxious. TTiey have been immemorially con- 
sidered throughout all Asia as sacred animals, 
and as having something prophetical in their 
nature. Their bodies have been selected as the 
usual and favoured abode of the Deity, and all 
the statues of Indian deities in the Elephanta 
caverns, are, therefore, enveloped with serpents, 
to mark their divinity.** Having made these 
remarks, he adds, ^^ The Indians, who univer-^ 
8;e^V believe in the agency of good and evil 
spirits, by no means conceive any thing absurd 
in the supposition, that one of the numerous 
and subtile spirits, that tenant the vast r^ons 
c^ the ethereal kingdom, should, by the permis- 
sion of the supreme Governor of the universe, 
for wise, but to man inscrutable reasons, have 
entered into the beautiful and resplendent form 
of that peculiar serpent of eastern and southern 
climes, whose body glitters like flames, and, in- 
stead of crawling upon the ground like the com- 
mon reptile of that name, mounts upon wings 
of burnished gold, like the flying serpent men- 
tioned in Isaiah, the 14th chapter and 29th 
vers6; and might, therefore, well be conceived 
to have been an angel of light by Eve ; and it 
is more than probable, that the very genei*al be- 
lief in this part of Asia/ that brute animals in 
the most distant ceras of the world, were not 
only ^fted with speech, but also possessed the 
foculty of discoursing rationally^ originated in 
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some inutUated tradition coDcernhig the ser- 
pent^s accosting Eve on this fatal occasion in the 
human account.** 

j4nd are you anxums, that I should believe 
this peculiariiy in the Mosaic narrative? 

Yes, indeed I am; for there is no medium; 
the whole is allegory, or the whole is literaL 
What must not be the importance of that pcmit, 
upon which we can place our fii^r^ and say^ If 
this be foble, the whole fobiic of our natural re- 
ligion, the' whole religion of the BiUe^ is false? 
For^ if the record of Moses be not all simplicity 
and purity, the contents of the Bible itself are 
but the corruption of astroBomical truth* But^ 
while the whole mass of misery we see in the 
world, evinces, that man is a fallen, ruined, de* 
graded creature, the peculiar degradation to 
which one half of the human species has beea 
subject, i^pears to be tl^ punishment entailed 
on them, because Eve was the first, and the move 
prominent person in the transgsession: and any 
observations that intimate inferiority of intel^ 
lect before the successful temptation, are cer* 
tainly iitconsistent with the Mosaic record. 
What a dignified answer she gives to the finst 
inquiry proposed to her by the seipent*! 
and what do we afterwards read; but that) 
^^ when she saw the tree was to be desired 
to make one wise, she took of the fruit.** Her 
intellect was, previously to this evimt, clear^ 

* Gen. ill 2, S* 
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and piire^ and beavenly; now, indeed, it is de* 
based, but is not this the result of her subju- 
gation^ and does not this flow from the male- 
diction pronounccKi on her*? Yes: the sea- 
t^dce is executed in all its force, till the Re- 
storer ^ to a better paradise appears. Where 
He is known, or, in those countries where only 
the semblance of His blessed communications, 
is observed, females are restored to their ori- 
ginal station. Whenever the idea that the Mo^ 
saic record is a fable, strikes the mind, this feet 
should be remembered. 

But, fnamma, is it not difficult, ^nd almofit 
impossiblcj to separate Serpens and SerpentariusP 
See how ihey are entwined together. 

Nor would you wish, uy dear, to separate^ 
the antidote, from the malady t the phyaiciaa 
from the disease. 

Certainly not; hut how do th^e remarks^ 
apply to the union of these two characters ? 

It is very satisfactory to know, that in thi^ 
Persian,, and it is scarcdy less so to see in the 
Grecian, system of astronomical theology, that 
^o the hands of Serpentmus himself l^hey havq 
elevated dieir evil genius. 
tFho then is Serpentarius ? 
He is a personification of the good principle; 
and the uQion appears to be founded upon some 
tractition respectiog Him, who should bind, and 
mitigate^ and finally destroy the power of Sfttant 

* Gen. Hi. 1$. 
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for, in this delineation^ the inventors doubtless 
followed the popular and established opinion. 
When, in addition to this, I see the foot of this 
likistrious personage, planted firmly on the back 
of Scorpio, my mind is irresistibly led to Him^ 
who hath spoiled principalities and powers, to 
Him of whom it was of old declared, that his 
enemies should become his footstool. 

fflll you, have the goodness to tell me, under 
what fable the Greehs have, shrouded these 
truths? 

Serpentarius, they say, is Esculapius, the 
god of physic; whose skill was so great, that 
Pluto complained, to Jupiter, that he depopu- 
lated the infernal regions. By the Grecians^ 
this was a beautiful metaphorical compliment 
to some eminent practitioner in the art of medi- 
cine ; but, as it descended to them from some 
ancient nation, it appears allusiye to that Phy- 
sician by whom all the nations of the earth were 
t^ be blessed. 

fFhy did the Greehs place the Serpent in the 
hands (^Serpentarius? 

As an emblem of the remedies employed by 
Esculapius; for some of the serpent tribe were 
formerly much used in medicine. 

Here then the analogy varies. 

I would rather say, here it exists under 
another form; for, it is remarkable, that^ among 
the few symbolical references in our noble sys- 
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tern of theology, the serpent is at once the 
emblem of the malignant destroyer, and of the 
beneficent Restorer of mankind; for, while, on 
the one hand, we hear the i^logy, " The ser- 
pent beguiled me, and I did eatf on the other 
hand, we read, that, " as Moses lifted up the 
serpent in the wilderness (in allusion to his 
healing properties), even so must the Son of Man 
be lifted up;*" destroying Satan in the very 
form in which he first acted the destroyer. 

Hofv many stars are there in these consteU 
lotions? 

In Serpens 64; in Serpentarius 74. 

Hercules is, I think, mamma, the next cwi^ 
steUation which I ought to select; for, in^a 
most curious way, are the heads of Serpentarius 
and Hercules united. 

Surely it could not be without design, the 
union was effected; but, why should that which 
is one and the same, though under different ap* 
pellations, be put asunder? for when, among 
the fabulous stories of Hercules, we are in- 
formed, that he slew the monstrous dragon in 
the fens of Lerna, and when we find on the 
globe his foot placed as in the act of crushing 
its head; can we refrain from the assured con? 
yietion that the story of Hercules is founded on 
some tradition respecting Him, who should 
braise the serpent's head; and that heathen 
nations had imbibed the idea thus boldly ex- 
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pressed by the king of Israel^ ^ Thod shalt 
tread upon the Hon and adder, the young lion 
and the dragon shalt tbon trample tinder foot."* 
The three-headed serpent he has in his hand, 
entwined with the branch of a fmit-'trae, should 
not be overlooked. The Uon*s skin with which 
he is clad, and the club of strength, are worthy 
of notice. 

With what new ideas I shall f of the future 
look vpan this celestial sphere! 

I hope, you will; for recollect, I am only 
allowing you to sip a few drops from an ovei''- 
flowing fountain. These facts, thus sparingly 
imparted, are but one link in the long chain of 
your progressive improvement. When yon 
shall read the works of able mythologists for 
yourself, you will find a most astonishing re- 
semblance between Hercules, and Creeshna, be- 
tween Creeshna, and our Loi^d Jesus Christ. 
For your present inspection I will make you 
three very small drawings in memorial of the {in- 
formation I have given you to-day. The first 
shall represent Serpentarius standing upon 
Scorpio, as his footstool: the second, Her^ 
eules with his foot prepared to crush the head 
of Draco : and the third, the Indian Creeshna, 
encircled with the same grand deceiver, flie 
evil principle, the old serpent, the Devil. With 
regard to the differences you vrill find, i^ the 
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AN ASTRONOMICAL CATECHISM. 25^ 

delineations of the Kves of Hercules, of Creeshna^ 
and of Him who became ^^ incarnate for us,** 
they are, upon the whole, satisfactory, since 
they evince, that it is necessary that, that divine 
revelation, which commences the communica- 
tion, should continue the same, and should itself 
close the mighty mystery. In confirmation of 
which we see, that, in proportion as nations be- 
come more and more separated by time or 
place, from this source of light, though they 
may rise resplendent in all the arts and sciences, 
yet every thing respecting their mythology is 
increasingly obscure, so that its original fea- 
tures can soai^cely be traced in the devotion of 
their people. TyP^> separated from their ori- 
ginal intention, have given rise to the ihost ab- 
surd fables, and the most senseless idolatry. 

Y(m k(we not told me, mammay hy what nation 
this constellation was invented. 

Probably by the Phoenicians; for the Phoe- 
nician Hercules is acknowledged to have been 
the most ancient of those, who bore the name. 
They seem, like every other nation of antiquity, 
to have deified their greatest hero, both in the 
smn, and in a constellation. 

IFho was their greatest hero? 

^ Nimrod: and We observe, that ^' the ancient 

Pagan account of the aera in which l^re was 

founded, and when the temple of Hercules in 

that city was erected, accord in a remarkable 
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tnanner with the Scripture chronology of ^^fkn^ 
rod or Belns^ which fixes his greatest celebrity, 
as an Asiatic monarch, to about the year of the 
world 1800: for Herodotus affirms, that Tyre 
was founded 2300 years before the age, in 
which he himself flourished, or nearly five cen- 
turies before the Christian aera. At that period^ 
the vernal equinox was in the first degree of 
Leo, whence thdr greatest hero Hercules, m, 
in other words, the sun in his greatest strength, 
was then said to be subduing the furious 
Nemaean lion, as he afterwards did the Lemian 
Hydra, the Hydra of the sphere, by the superiw 
lustre and potency of the solar light, extinguish- 
ing that of the stars of the Hydra, which set or 
became occult when the sun rose/' 

ffTiat do the Grecians say about Hercules? 

They describe Um as the greatest h«t> of 
antiqmty, and by introducing 113 stars^into the 
constellation, render the number more consider- 
able in this than is to be found in any other 
constellation in this hemisphere. I have idv 
ready told you, that Hercules was the son jof 
Jupiter and Alcmena, or that strength \a the 
natural result of pure air, and muscular exercise* 
The twelve labours of Hercules may, without 
impropriety, be reserved, till you shall read 
them in larger works. 

You will^ then, .perhaps, proceed to another 
3 
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constellation. Near to Hercules stands a little 
Bull; I should like to know something about him. 

Of that IS Taurus Poniatowski^ so named in 
honour of Count Poniatowsky, a brave Polish 
officer^ who saved the life of Charles the Xllth^ 
king of Sweden^ at the battle of Pultowa, near 
the river Dnieper^ and also in the isle of Rngen, 
in the Baltic^ near Stralsund. It contains only 
7 stars. 

Here is another little assemblage^ distin^ 
guished by the name of Scutum Sobieski; tohat 
does that mean, mamma? 

The shield of that heroic sovereign. It re- 
cdved its name from Hevelius, in commemora- 
tion of the valour of John Sobieski^ who raised 
the siege of Vienna, when it was invested by the 
Turks in 1683. The Emperor Leopold, being 
driven from his capital, owed his preservation 
solely to this great monarch. Like tbe last, it 
contains 7 stars. 

Not far from SobiesJds Shield^ I see Aquila 
and Antinous; fray who are they? 

Aquila symbolizes a king of the island of 
Cos, who married Clymene, one of the Oceanides. 
The circumstances related of this island, and his 
wife having been a goddess, certainly rendered 
it proper, that Merops should be placed among 
the constellations. 

ffliat is related of the island? 

That it was the birthplace of person* of the 
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greatest eminence^ and that it abounded in ex* 
celtent wines, and in silks and cottons of the 
most exquisite texture. The account wluch we 
have ctf the women of the island^ allies them 
nearly to angelic beings. 

That^ indeed, was not wonderful, since their 
queen was a goddess. fVtll you tell me, who 
were the Oceanides? 

They were sea-nymphs, and three thousand 
in number. . Prayers were offered to them^ «md 
they were entreated to protect sailors from 
storms and dangerous temp^^ts. The Argo- 
nauts, before they proceeded on their expedition, 
made an.oblation of flour, honey, and oil, on the 
8ea*shore, to all the. deities of the sea, and sc^ 
crificed bulls to them, praying their protection. 

Wliere is the island qf Cos Htuated? 

Near Jthe . coast of Asia Minor, about 15 
miles from Halicarnassus. 

ff^ho was Antiwms? . . 

A youth 6f Bithynia, in Asia Minor, ^ great 
4ayourite of the Emperor Adrian, who erected 
a temple to his memory, and placed him among 
the constellations. Antinous et Aquila are de- 
picted together on the globe, and are generally 
considered, one assemblage of stars. 

Rofw many are there in this compound con^ 
stellation? 

Seventy-four. 

UHiat a curious^hoJcing creature that is. 
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p>hkh touches the wing of AquUal is thisre a 
fishimthe world like it? 

That constellation is DelpMi^ns; and cer- 
tainly no dolphin resembles it; for that is a 
beautifal object, and nearly stra^ht. . 

Then: hmv do you account . fnir our hitmng 
such an ugly creature on the globe ? 

^^ In Sanscreet, the Word Sisnmara, which is 
saicl propierly to mean, a sea^^hog, is also ap- 
plied to a fish of: the dolphin kind f so that it 
is probable, that tins ' ontUn^ is intended to be 
as much a representati6ta of the former, as of the 
hrtter. 

B^ why was either the sea^hog or the doU 
phbn exalted to the sphere? 

All that I can say in answer to this inquiry, 
will be, to ei^plain to you'tfae feble respecting it. 

Ihrst, you wilHell mt the story ^ mamnna? 

The stoiy is thus : an old man, named Nep- 
tune, wanted to marry a young woman, called 
Amphitrite, but lAe positively refused all inter- 
course with him. In proportion, however, to 
her obstinacy, his determination to bring about 
the union augmented. Bang debarred of all 
access to her, he at length sent oommunications 
to her, by nieaps of a dolphin, which were so 
fascinatmg, thitt at length the desired union 
took place. 

This is a v^ pretty story. Now will you 
explain it? 

8 2 
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Ycm know Neptune is a symbol of tbe bceaii ; 
Amphitrite^ of rivers ; and Delphinns, of a fisb. 

Tbe marriage of Neptane^ and Ampbitrite, 
may probably imply tbe miion of the ocean with* 
the rivers. Tbe reluctance on tbe part of Am- 
pbitrite, may inform us of tbe difficulty there ex^ 
isted^ in discovering tbe rise of some river^ ren- 
dered interesting by its situation. 

Tbe connexion at length effected by Del- 
pbinus, may instruct us, that attentive observers, 
r^;arding every thing that might throw light on 
the subject, remarked that a certain species of 
fish, seen at one season of tbe year in this river, 
wiBi at another discovered in the sea ; tbe ob- 
server might in consequence place some mark 
upon a fish^ wldcb should more certainly inform 
him that the river, as be suspected, was not un- 
connected, but, after a thousand meanderings, by 
the side of precipices, and under mountains, at 
length emptied itself into some important sea^ 
and was united with its parent ocean. 

This idea appears as well founded as one of 
the arguments adduced in support of a fi^ee and 
jminterrupted xMunMlnication between the At- 
lantic and Pacific Oceans round the northern 
coast of North Aiderica. The writer of a very 
interesting paper in the Quarterly Review for 
October 1617*1 says, that whales, struck with 
harpckms on the osmtof SfHtehergen, are sdme-- 
* Page 21S. 
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times killed in tbe Stiuits of Davis, with the 
harpoons received in the former situation stUlin 
their bodies, and vice vei*sd.. Captain Franks 
in 1805, struck a whale in Davis*s Strait^ which 
was killed near Spitzbergen by his son^ who 
Ibund his father's name on a harpoon sticking 
in its body ; and in tbe same year, in the same 
place. Captain Sadler killed a whale with the 
harpoon of an Esquimaux in it. The distanc^^ 
which these wounded whales would have to run 
round the north of Greenland, is so much short^r^ 
and whales are so rarely seen to enter the Strait 
of Davis round Cape Farewell^ that the proba* 
bility is altogether in favour of a direct northern 
communication between Spitzbergen, and the 
Strait of Davis ; and, adds Lieut. Cbappell, ^^ the 
grounds for the existence of a passage from the 
Atlantic, to the Pacific, are similar.*' While the 
unity of the Grecian fable is preserved by the 
information, that Neptune placed Delphinus 
among the constellations, as a tribute of grati- 
tude for its services ; it also in some degree con- 
firms the opinion which has been offered. 

How many stars are there in this constella- 
tion? 

Eighteen. 

Between Delphinus and Cygnus I see three 
very small constellations} the Fox, the Goose, and 
the Arrow. 

8 3 
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Viilpecula et'.An^r form one constallation, 
which was made by Hevelius out of the rniforn^ 
ed stars of the ancients. It contaias 37 stars. 
'You can describe to me its situation. 

It is^ I see, on the tropic of Cancer, and 
.ties across a branch of the Via Lactea. Is ike 
Arrow then a more ancient constellation? 

Yes; the Greeks say that Sagitta is .one of 

c the arrows of Hercules^ wTth which \^ killed the 

vulture^ that tormented Prometheus^ who whs 

/tied to a rock on .Mount Caucasus^ by order of 

Jupiter. 

fFho was Prometheus, mamma? 

I will tell you his story ; and you will, I 
-think, find out, upon what more ancient tradi** 
tion the Qreeks founded their narrative. 

/ shaU he all attentiony that I ntajf resolve 
the enigma. 

Well, then, Prometheus was a man of con- 
summate skill. He excelled in the art of mo- 
delling so considerably, that he formed a. most 
perfect female figure out of a lump of clay. All 
the gods were wiHing to add to theperfectiouof 
this workmanship, provided he could but impart 
life to it. He was so much elated by their pro- 
mises, that he stole fire from heaven to animate 
the lifeless clay. Immediately Venus gave her 
beauty, Pallas wisdom, Juno riches^ Apollo a 
musical voice, and Mercury eloquem^. . But 
Jupiter, displeased with Prometheus for stealing 
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fire firom heaven, gave the object of universal 
idolatry the name of " Pandora,** or all gifts, and 
accompanied it with abox^ inclosing every kind 
of malady that can afflict mankind. This^ Ju- 
piter well knew, would be opened, so that her 
punishment would be abundant; l)ut, in addi- 
tion to this, he doom«d Prometheus to h6 chain- 
ed to a rock for thirty^ thousand y^rs, to. hfv^ a 
vulture continually pr^ng upon hisliver^whioi) 
vgrew as much by night, as it was d^troy^d dfi? 
ring the day. They add^ that all this xeally 
took place; but> at Jengpth^ Hercules lulled th^ 
bird of prey, and relieved Prometheus from his 
misery. Now can you tell, me upou w^t jacts, 
this beautiful stUegory is founded? 

I have some idea, that the opening of Pan^ 
dora's box. has an ailusionto the effects of Eve^s 
taking the forbidden frp.it ; but I must looktp 
you for the solution pf the rest. 

It evidently relates to the creation of Eve as 
recorded by Moses; to the fatal .act of disobe- 
;dience by our fo-st parents, to their expulsion 
jfram Paradise^iand to tbe train of miseries which 
were the result. Prometheus appears to be 
ji4ftui> and Pandora £ve; while the relea^ by 
/Hex€tt|es alludes to the coming of the Mei^b, 
the great deliverer, from sin, and misery. So that 
to this little arrow -yqi^ will hencefoith see a 
chain .attached^ whose topmost link han^ sus- 
pend^, from \the throp^ of Gpd .itself* 

ft 4 
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Haw many stars are there in this eonsteUa^ 

Urn? 

Eighteen. 

Nearer to the pole than Fulpecula, I see 
Lyra: whose harp was that, mamma? 

The harp of the fomous Orpheus^ a Grecian 
poet and musiciaii^ one who resembles much 
the .^Kdlo of India. When their contempora- 
ries would express to us their skUl in music, they 
say, the roost rapid rivers stood motionless^ the 
beasts of the forest forgot their wildness, and 
even the mountains, and lofty cedars, bowed 
their heads, to listen to the undulations of the air 
produced by them. Jubal, the &ther of all who 
bandied the harp and organ^ might at first be 
here symbolized. 

The effect of music having been so great, ft 
does not then appear wonderful, that the Lyre 
was placed among the constellations. 

Originally the strings of the lyre were fixed 
to the shell of a tortoise, probably to doiote 
their power over the finny tribe; but this hat 
been dropped, and now the Harp is suppoited 
by a Vulture. 

/ hope, the number of stars in Lyra, bear 
some proportion to the melody of the instrument, 
under which they are constellated. 

They are 22 in number. 

I think, the constellation, which I had better 
next select, is Equulus, or the Little Horse. 

Respecting this constellation^ Mr. Maurice 
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makesl the following remark: '^ This is the 
home's head of the Indian lunar zodiac^ and 
though not much noticed in modem astronomy^ 
makes one of the forty-eight old constellations^ 
and was considered fey the ancients as a veiy 
important one. The figure portrayed is that of 
the head, and part of the neck, of a horse, and 
is placed just before the head of Pegasus. 
Affixed as it were to that head, it exhibits the 
appearance of another horse urging forward by 
the side of him, and just getting the start of 
Pegagus by the head and neck.** 

There are in this constellation ten stars. 
It appears I have now arrived at Pegasus, 
which you have already told me sprang Jrom 
Medusa*s head: in his fable I can trace out the 
ifwention of writings and in him I see the fa^ 
vourite of the Muses. Will you tell me, mamma, 
why he received the name if Pegasus? 

Because he was bom near the sources of the 
ocean. 

Did he there continue? 
No ; he fixed his residence on Mount Heli- 
con, where, by striking the earth with Ms foot, 
he instantly raised a fountain, which has been 
called Hippocrene. And as you are by this 
time pretty well prepwed for the marvellous, I 
may tell you, that others record^ he left the 
earth, and flew up to heaven. He, however, 
was given to Bellerophon, to conquer the Chi- 
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«isera. Mounted upon Pega^ss, Bellerophon 
Biicceedied. iint, tbough the end for which lEk 
.great fetvour was bestowed, was conipletely an- 
jw^red, BeUerciphon was so nnwilting to let Pe- 
^a(Miftgo> tbait be attempted to fly with him to 
heiSMn. This act of tomenty so . incensed Ja^ 
ipiter^ that be* sent aa insect to tonpent Pc^gasui^ 
.which occasioned the qielancholy* fall of the 
rider, who afterwards wandered upon the earth 
in the greatest melaQcholy, and dejection. 

2b what -do you think all this refers? 

I have no doubt, that any one of these in- 
genioios.and beautiful stories n^y have two or 
.three &cts as their basis, upon which the flow- 
wy superstructure is reared. Thus, in that of 
' Pixsmeth^HS, not only some circumstances re- 
.speciting Adam might.be referred to, but in the 
,&ct of his drawiog'fire from heaven, a compli- 
ment might be intwded, and for a long time a 
'. ilieliiorial might thus be preserved of him, who 
discovered the art of striking fire with flint and 
steel. And with regard to the present all^;ory, 
there might have been a Perseus, who m<^nted 
a hon^e of uncommon speed and beauty*. There 
• might have been a BeUerpphon, who discovered 
the u0e of quills, in the art of writings and who 
first employed la liquid to, give a durable cha- 
racter, to the transient .thoughts of tk^ mind. 
There might have been a philcysopher, who, en- 
deav<niping to reduce all the cjpesatioas of na- 
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ture^ all thel mysteries of Providence, all the 
commands of God, to the level of the human 
comprehension, soared beyond the barrier pre- 
scribed for man's attainments, and who, by the 
intensity of his application, brought on mental 
derangement. Under this allegory may be 
veiled the first specimens of this sad malady, 
this fell from the ^levatioppf a deity, to wander 
a miserable outcast on the face of the eaith. It 
may allude to those who wou)d have reared a 
temple, whose top should reach to heaven^ but 
who were sent wanderears over the earth. But, 
in the grand outlines of the story, stripped of all 
its pageantiy, I. think I see the records of a 
greater event, an event most dire, and here most 
beautifully portrayed. In BeBerpphon I behold 
-Adam, gifted with every bodily and mental fi^ 
culty, that can adorn human nature. I see 
.him possessed of a highly refined intellect. 
. Upon this he. was allowed to mount for all need-> 
fill, and proper,, aqd devotional, purposes. . Bat 
when,, not ^atiified with this, he would still as- 
cend, when he would "be wiae*' beyond^ the 
^ limit assigned; he feUs with a foil so tremen- 
. dOjos^ that earth,at this 4ay groans b^e^ the 
pressure of the fpad event. The Grecian story 
says, the horse was placed among the constella- 
tions, though the man was left to wander. Mr. 
Maurice very clearly shows, that the Indian 
white hprse^i the prototype of the winged Pe- 
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gasus of the Grecian sphere, had indeed a vtry 
early date*. 

How many stars are there in this constella^ 

ESghty-nine. 

The head of Andromeda^ I perceive, touches 
the body of Pegasus. You have already told 
wtCy that she was the daughter of Cepheus and 
Cassiopeia, but Imust inqmre haw it is, that she 
is chained to a rock? 

We are told that Cassiopeia had so violently 
offended Neptone, that no concession, short of 
the exposure of their beloved daughter to the 
buffeting of the ocean, and to the attacks of a 
sea-monster, could appease his anger. Cepheus^ 
for the preservation of his kingdom, was obliged 
to yield. The monster was in the act of devour- 
ing his prey, when Perseus, intervening, changed 
him into a rock. . In memory of these events, 
the rock and Andromeda had places asaigned 
them among the constellations. 

I should Uke to know what this means. 
^ mi it shall be proved, that the four constd- 
lations, Cepheus, Cassiopeia, Andromeda, and 
Cetus, have an origin still more ancient than 
the settlegaent of a Chaldean colony in Egypt, 
I -am willing to offer the following explanation. 
Cetus, I shall presently show, was probably 

* Hkt. of Hindoostan, toI. i. p. 210. 
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an Egyptutn Ideroglyphic, eepresrive of the in- 
\mdatk>n of the Nile. Htace the determina- 
tion of the Egyptians to overcome all opposition, 
may be^ the offence given by Cassiopda to Nep^ 
tune. By the exposure of the daughter of C^ 
plieus and Cassiopeia, may be intended the yearly 
influx of the ^ile, when the beautiful fields, the 
pasturage, and the vineyards, were disregarded 
by the angry monster. Cetns, in the act of de- 
vouring his prey, when Perseus intervraed, may 
signify, that the waters of the Nile would have 
settled into standing pools about the country^ 
and would have destroyed its comfort, and its 
fertility, had not the ingenuity and industry of 
the inhabitants confined it to prescribed limits. 
How well does the concession of Cepheus agree 
with this! The Egyptians were happy. to have 
their country laid under water ouee in the year, 
provided the waters would retain4;heir appoint^ 
limits, during the other months. When things 
were reduced to this orderly arrangement, that 
which w&s once terrific^ became most lovely^ 
-that which had been most dreaded, became the 
subject of joyful expectation. The Egyptian, 
associating the subjugated waters of the Nile, to 
the. Andromeda of the sphere, would exclaim. 
Beautiful when bound; My having asserted, 
that, with the exception of Cetus, these con- 
stellations are clearly recognised among the 
Hindoos, is no objection to their being of Egyp- 

8 
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tktti oiigiii; since lucent re^oitliies prove the 
IndiaDS to have been ancient infaaUitants of the 
higher Egypt. 

Are there mwn^ stats in the consteltatkn 
Anirirmeda? 

Sixty-fiix. 

There are, I see, three small constellations 
hetween Androimd^i and Aties,€onmting of two 
DrioMgtes a$id a Ffy, 

The two iYiangles are Mmetimeff re^rded vA 
one conBtdlatlen. They weve^ placed In the 
bedvensj bedatm the mopt fertile part of E^t 
1^ cidl^ the Deltd of tbe'Nile^ from its re- 
•emUttiice'to the Greek' letter of that name; 
which letter is hi t^ Ibrm of a tri4&gle A . The^ 
Mfntta^hutlBjBtaors; aad Masea, the Ply^ stiQ 
less,; oontafcttihg^lMrt & 

t Maif I not tumtiie gMe, HU J come to Leb 
Minor ? Have )0m^ hmeh to t^ine about him, 
mamma? 

No. Hiiff coMtellation was niade out ' of the 
trnformed stars of the ancients; and^ as yon 
perceive^ placed abote Leo^ the ziodiacal ooit- 
:StdUation, froin which drtndnscaoree it^ph^My 
vtook its name. Thoiigb Minor> it contains 6S 
tSCairs;', 

/ n&ct come to a bunch of hair, with a ladj/s 
head-dress eneireltng it. fFiU 'you Mndly tell 
m^ to ttham it belonged? 

To the wife of Ptolemy Energetes> or Ptolemy 
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the Benefector, for thdt is what the latter tettir , 
signifies, having been given aKke to Hiilip of 
Macedonia, to Antigonns Doson, to all the; 
kings of Syiia and Pontus, to sonre of the Ro^ 
'man emperors, and to Ptolemy of Egjrpt. Pre-* 
vions to one of the expeditions of this lattdr 
personage, Berenice, his qneen, vowed, that, if 
he should return in safety, she would dedicate 
her hair as a tribute of gratitude to the goddess 
Venus. Ptolemy returned, and she dcdidated 
her hair; but, shortly after, it was stolen from 
the temple, when the king intimated to Conotf, 
an eminent astronomer of Samos, the necessity 
there was for his publicly declaring, that the 
hair of royalty, dedicated at the altar of grati- 
tude, in the temple of Venus, had been takeh 
by Jupiter into heaven, and by his immediate 
authority made a constellation. 

ff^ellf that was famcms; find, I stqypose, the 
people believed it? 

As to believing it, I cannot say; but they ab- 
sented to it, since it would have been injudicious 
on such an occasion, to have dispnted: But be 
assured, the king, the astronomer^ and the thief, 
were not the only persons, who were well as- 
sured, that the reverse of this honour was the 
fact. In the establishment, and perpetuation of 
heathen worship, you must not suppose there was 
no difficulty. There have been freethinkers fa; 
every age ; and it was probably to evade the 
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force of what they 8aid^ and wrote^ about their 
gods^ that a set of fables was invented^ which 
threw such a general confusion over thdr his* 
tory, that it made mankind uncertain^ what to 
believe^ and as unwilling to credit theur huma^ 
nity, as the other parts of their manrellous 
history. 

How manjf stars are there in this constella^ 
turn? 

Forty-three. 

IVe have now arrived at Bo6tes, who has in 
one hand a club, and in the other a cordy which 
unites the two dogSy Asterion, and Chara, who 
seem barking at the Great Bear. 

But this venerable persona^ was not always 
thus d^raded to the character of the driver of 
a bear. 

Ono, I understand you\ for once a wagon 
supplied the place of that quadruped. 

Then Noah appeared^ in his true character, 
.as the celestial wagoner, as the honoured per- 
sonage who first yoked oxen to the plough, and 
taught mankind the value of agriculture. You 
remember, that Callistho, perhaps Mmrod, from 
his incessant attention to Ursa Major, was seud 
to be the son of that constellation, and after 
)ms decease his soul was thought to take its 
iift)ode in Arcturus in BoStes, that it might with 
uninterrupted attention perpetuate its observa- 
tions. 
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fFhat is the number of stars in this consteU 
lation? " 

In Bo5tes 54^ in Asterion et Chara 25. 

The last constellation, which I have to name, 
is Corona, situated between Hercules and Bodies. 

This Crown was given by Bacchus^ to Ari- 
adne, on the day of her marriage to Theseus. The 
stoiy of Ariadne is not yery dissimilar to that 
of fair Rosamond, only she lived suflSciently long, 
to see the little dependence that is to be placed 
on romantic expressions of regard. Theseus 
deserted her. Some writeiS say, she was after- 
wards married to Bacchus, who, upon her death, 
assigned to her crown, a place among the con- 
stellations* It is composed of 43 stars, 7 of 
which are very conspicuous. 

I wiU now give you a list of the constella- 
tions, to which our attention has been directed. 
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Constvllatioot. 



Nomber 
of Stan. 



1. MooiMsnaliu. TbeMoanUinl 
Mnnalai. / 

%. Serpens. The Serpent 

8. Scrpantuios. The Serpent- 1 
bearer. j 

4. TtMTw Poniatowtki. Bull of 

Poniatowski. 

5. Scotam Sobieski. Sobictki'i 

Shield. 
fAqaila. The Eagle. 
* \Antanoot. 
f Hercules. 
' • \ Cerberus. The beaded Dof 

8. Delpbinus The Dolphin. 

9. Vulpeenla eC Anter. TbeFoxl 

and Goose. J 

10. Sagitta. The Arrow. 

11. Lyra. The Harp. 

19. Equulus. The little Horse. 
18. P^asus. The flying Horse. 
14. Andromeda 
16. Triangulum. The Triangle. 

16. Triangulum minus. The little 1 

Triangle. / 

17. Musca. The Fly. 

18. Leo Minor. The little Lion. 

19. Coma Berenices. Bei-enice'sl 
Hair. / 

to. Bootes. 

f Asterion et Cbara, 1 The Grey 
' • \ Tel Canes Venatici. J hounds. 
f9. Corona Borealis. The Northern') 
Crown. J 



11 

64 
74 



71 

lis 

18 

87 

18 
ft 

10 
89 
66 
II 

5 

6 

63 

48 
64 
96 

fl 



Names of the prin- 
cipalStars, and their 
Magnitudes. 



RasAlbaguSy f. 



AUair, 1. 

{RasAIgetbi^, in the 
head of Hercules. 



Vega> 1. 

Markabff. Scheat,9. 
Mirachyi Almaach, 9. 



Arctums,! .Mirach,a. 
Alphaeca, 9. 



Digitized by 



Google 



AN ASTRONOMICAL CATECHISM. 275 



CHAPTER XVIII. 

THB SOUTHERN CONSTBUATIONS WHICH DO NOT 
RISE IN THB LATITUDE OF LONDON. 

fViTH which constellation shall I begin, 
mamma? Centaurus is very conspicuous; may I 
select that? 

Yes, if you please ; there is no deficiency of 
interest there. 

fVhy, who was Centaurus ? 

I shall confine my answer to the greatest, 
the first, the most honourable Centaur. 

And who was he, mamma ? 

He was Chiron, the son of Saturn or Time, 
which is only an expression under which the 
Greeks concealed their ignorance of the real 
genealogy of important personages. 

Bvi who was Chiron ? 

When I tell you, he was one of the precious 
things '^ produced from the foam of the churned 
oc^n," I think you will recognise the vene- 
rable Noah. 

IVhat! again, and on this side the sphere, 
am I to have the pleasure of seeing the honoured 
patriarch ? 

Yes. A grateful posterity thought they never 
T 2 
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could in chaittcters sufficiently legible record the 
actions and the honours of this revered man, 
for not only is Noah the most honourable Cen- 
taur, but, " the ark itself was sometimes called 
Centaurus, and there seem to have been ships 
of old denominated from the ark, Centauri.** 

IFbat is he supposed to be doing with that 
beast y at whose breast he is aiming a spear? 

Not only does the attitude of the beast 
evince, but all the commentators are una- 
nimous, that he is about to sacrifice it on the 
altar. 

That is Lupus the wolf, whom he is about to 
sacrifice. 

So our globe expresses it ; but, ^' wild beast 
is the Arabian name of the constellation."" Fetch 
me the Bible, and read what it says of ^Noah's 
offering. Gen. chap. viii. ver. 20. 

" Noah builded an altar unto the Lord, and 
took of eve)^ clean beast, and of every clean 
fowly and offerf^d burnt offerings on the altar T 

Then we should expect to find Noah offer- 
ing a clean, and not a wild beast ; but let us 
remember, that the name given to it is of no 
consequence, but what the animal really is. 
Now, " the animal, as delineated on the sphere, 
is no more like any wild b.east with which we 
are acquainted, than it is like any tame one ; 
and, from its forming one of the 48 ancient 
constellations^ may be of Chaldaic origin, and of 
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a race extinct. That the Centaur, and the 
beast about to be sacrificed, were really • of 
hieroglyphic origin, and that it was under an 
hieroglyphic veil that all history was anciently 
shadowed out, there is this strong evidence, 
that together they anciently formed but one con- 
stellation.'* 

fFill you not tell me, what the Greeks say 
about Chiron? 

He was, according to their account, a famous 
musician, also pre-eminently skilled in the medi- 
cal art, and expert in shooting. He taught man- 
kind the use of plailts, gave instructions in the 
polite arts, and tutored the greatest heroes of the 
age. But he engaged in war with the Centaurii 
a people in ThessaJy, reported by the uninstruct- 
ed neighbouring states, to be half men, and half 
horses, bec&use they for the fii-st time saw them 
mounted on these swift animals; and he re*- 
ceiviug a mortal wound, was placed among 
the constellations under that form. 

/ do not wonder at this report being spread 
about the people of Thessaly ; for I have heard, 
thaty when the Spaniards first went to America^ 
the Mexicans thought the same. Pray, how many 
stars are there in this constellation P 

In Centaurus there are 35, in Lupus 24. 

Before we proceed to another^ I must in- 
quire, what account the Greeks give of that 
Altar, which you inform me commemorates NoaKs 

t3 
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building an aliar, and offering burnt offerings 
thereon. 

It was, they say, made by Cyclops, and was 
the altar on which the gods swore to revenge 
themselves upon their enemies, the Utans. It 
is worthy of remark, that this was one of the 
earliest of the 48 old constellations. It contains 
9 stars. 

There are^ rather nearer the pole than Cen^ 
tauruSyJwe or six very small constellations; unll 
you tell me their names ^ mamma? 

Under the body of Centaurus, you will see 
Crux. There are four stars in this constella^ 
tion which form a cross, by which mariners^ 
sailing, in the southern hemisphere, readily find 
the situation of the Antarctic pole. The small 
copstellation, to the south of Crux, is theMusca 
Australis, the Southern Bee or Fly, consisting 
of 4 stars. You will perceive, that the next 
small constellation is a Triangle. It lies across 
the Antarctic circle: its appellation is, Triai^ 
gulum Australe, and it contains 5 stars. To 
the south-east of Centaurus, lie the Compasses, 
consisting of four stars. The fifth, and last to 
which you referred, is Norma vel Quadi*a 
Euclidis, Euclid's Square or Rule. It has it4 
name fi'om Euclid, a native of Alexandria in 
Egypt, whose geometiy, though he flourished 
three hundred yeai's before Christ, is still most 
extensively studied: it encloses 17 stars. la 
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addition to these there are seventeen southern 
constellations^ which do not rise in the latitude 
of London^ and are arranged among the un- 
formed stars of the ancients. As they are the 
result of the indefatigable attention of modem 
astronomers, they do not allow of my giving 
you, in connexion with them, any mythological 
history. I shall therefore pass over them in the 
most rapid manner. 

IFho had the tumour, mamma, of completing 
the sphere of the heavens, begun in so interesting 
a manner by the ancients? 

Dr. Halley. For this purpose, he went to 
St. Helena, and perfected his catalogue, which 
on his return he presented to king Charles II. 

No wonder, then, that I see Charles* s Oak 
among the constellations; I suppose the Doctor 
put it there. 

You are quite right. Perhaps you can also 
tell me the reason of his so doing. 

To commemorate the preservation of the 
above-named monarch, when pursued after the 
battle of Worcester in 1651. This constellation 
is, I see, situated at the foot of Centaurus. 
Yes : and it contains 12 stars. 
Close to it, I perceive afsh, which appears to 
be in the act of filing ; it reminds me of an 
Egyptian hieroglyphic. 

Then you do not know, that this curious 
T 4 
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creature is the link between the inhabitants of 
the aerial and the watery world. This fish can 
fly by means of two long fins, while they are 
damp; and, when they become dry, it drc^ 
into the water, and moistens them again. Piscis 
Volans consists of eight stars ; it is dtnated on 
the Antarctic circle. 

There vs another Jishy likewise on the Ani- 
arctic circle. I know as little ofit^ as I did abotd 
the former. 

This is Dorado or Xiphias, the Sword-fish. 
It derives its name from an animal 20 to 30 
feet in length, which sometimes weighs 100 
pounds. Its horn is so remarkably hard and 
strong, that various instances are on record of 
its perforating the sides of vessels at sea^ and 
causing them to leak. The delineation on the 
globe does not convey an accurate idea of its 
size ; for it is a small constellation, consisting 
but of 6 stars. 

I observe something very much like an Easel; 
is that what is intended to be represented ? 

Yes ; you see it is situated between Dorado 
and Argo, and consists of' eight small stars, 
between which, and Columba is placed Praxi- 
teles, the Engraver^s Tools. Between Dorado, and 
Hydrus the Water-snake, are two constellations, 
Mons Mensse, the Table Mountain, consisting 
of 30 small stars, and Reticulus Rhomboidalis, 
the Hhomboidal Ket, contsuning 10 stars. Fbrt 

4 
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of this^ last constellation lies on the Antarctic 
circle. 

Jlie HydruSf I perceive, lies across the Ant* 
atretic circle, and contains a small number of 
stars. 

If you look on the globe^ yon will be able to 
tell me the name of a bird very near to Hydrus^ 
which is also on the Antarctic circle, and is 
composed of a small number of stars. 

It is, I notice^ Touchan, the American Ooose. 

Now, will you tell me, what yon see between 
Phoenix, and the pole of the ecliptic ? 

A Clock. 

Yes, Horologium ; appropriately consisting 
of 12 stars; whilst Phoenix, which is at the 
extremity of Eridanus, contains 13. 

At the south pole, there is a constellation of 
43 stars. What is its name ? 

/ read the words, Octans Hadleianus : what 
do they mean, mamma ? 

Hadley*s Quadrant. The stars were constel- 
lated under this form in honour of John Had- 
ley, Esq. who invented this instrument for 
the purpose of discovering the distance, and the 
height of inaccessible objects. 

Tell me the name of a bird of very singular 
appearance, near to Hadley*s Quadrant. 

Apus vel Avis Indica. 

It has, I think, no legs. 

There was a time, when this feathered wan- 
derer, was thought to be destitute of these ne- 
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cessary appendages to the body of a bird, 
though it is now well known^ that he is so 
equipped. This constellation contains 7 stars. 

Near to him is a most curious little creature. 

It is the Chamseleon^ containing 10 stars. 

There are still two constellations^ in the 
Antarctic circle, which we have not mentioned. 

What are their names ? 

Indus and Pavo. 

'Diese two constellations contmn 26 stars. 

Not far from Indas, is a hird^ with a long 
neck, called Grus. 

The long neck is appropriate; since the 
constellation has its name from the Crane. 
This constellation contains 13 stars. You re-- 
collect^ I doubt not^ my mentioning to you the 
attainments and sufferings of Roger Bacon. 

Oyes, I do. 

Between Pavo and Corona Australis^ you 
see a tribute of respect to his memory. This 
Telescope intimates^ that he prepared the way 
for the use of this inestimable instrument. 

Are there any m/ore constellations, that do not 
rise in the latitude of London P 

There are two more. One is Corona Aus- 
ttalis> the Southern Crown, which appears inter- 
woven with Sagittarius, like a wreath around one 
of his legs. When we recollect, that Sagittariua 
was none other than the armour-bearer of Osiris; 
that Osiris is on the same sphere^ and in the 
same form with himself; that each is about equally 
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distant from the dreadful Scorpionj the molig*' 
nant Typhon^ at whom he is hurling his power* 
ful and destructive arrow, this Crown may inti- 
mate to us his successful valour. The otiier 
constellation is probably one of the oldest of the 
48 great divisions, into which the ancients par- 
tioned the visible heavens. 
fFhichisthat? 
The ship Argo. 

IV hat! the ship, in which the ArgOTiauHe 
expedition was undertaken; in which yen told 
me, Jason went? 

Such is the Grecian fable; but, since it is 
scarcely visible in any part of Greece, it surely 
could not be allusive to the history f.of that 
people. *. ; ' • V,. 

It alludes, then, I suppose, to some stHt fnore 
memorable event P 

Yes, my dear child, to an event, of which 
the whole foble of the Argonautic expedition i& 
only the mutilated narrative. 

Is thi&, then, the ark^ in which Noah and his 
famUy were preserved 9 

This, certainly, is one memorial of their mi- 
raculous preservation, but memorials were in- 
numerable among his descendants; they were 
rendered the omapients on their temples and 
the decorations on their coins. The memory 
of this event influenced their religious cere- 
monies, and guided thdr solemn festivals. 
Whilst it was thus operative on land, the 
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daring Phoenician launched into the ocean, and 
as be aimed at selecting a permanent guide 
during his voyage, he directed his eye to the 
spangled firmament, and consecrated the ample 
range, which enclosed 64 stai*s, to the memoiy 
of his revered progenitor, though one appropri- 
ate star became his conductor. 

fFTiich was that star, mamma 9 

It was the bright star in the rudder; this 
the Egyptians distinguished by the name of 
Canopus; and it is an interesting fact, that 
from the same term comes our English word 
canopy or covering. So that, without any great 
effort, we see in the ship Argo, the delineation of 
a canopy, the most interesting, and important^ 
and valuable, that ever covered the defenceless 
head of man. 

Some individual of consequence has, Isup^ 
pose, had the honour of being introduced to that 
bright abode. 

You are right ; and it is interesting to ob- 
serve, that the solution of every inquiry ren- 
ders the position I am endeavouring to esta- 
blish nfore evident ; for it is no less a pei*sonage 
than Japhet, one of the sons of Noah, who was 
exalted to the celestial sphere under the name 
of Canopus. And what conjecture can be 
more probable, than that they, who thus ho- 
noured him, retained in their memories the tra- 
dition of the fact, that Japhet had attentively 
guided the rudder, that he had, during the 
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tempest^ been the faithful pilot of his father's 
vessel? In Japhet, we also see the Egyptian 
god of mariners and the Greek Neptune. 

ff^ill you oblige me with a list of the con^ 
stellationsy that have been mentioned during this 
conversation? 



CoDstellatioDS. 



Nmnbrr 
of Stan. 



Nftmet of the prin- 
cipal Stan, and their 
Maguitades. 



7. 

8. 

9. 
10. 
11. 

It. 

13. 

14. 

U. 

16. 
17. 
18. 
19. 
40. 

91. 

29. 
93. 
94. 
95. 
96. 
97. 

98. 



The! 



Thai 



CrDtaoros. The Cantaizr. 
LupQs. The Wolf. 
Ara. The Altar. 
Cmx. The Cross. 
Mosca Australis vel Apis. 

Southern Fly or Bee. 
Triangulvm Aiistrale. 

Southern Triangle. / 

Circinns. The Computef . 
Norma rel Quadra Eaclidis.'l 

Euclid's Square. / 

Robur Caroli. Charles's Oak. 
Piscis Volans. The Flying Fish. 
Dorado or Xiphiu. The Sword* 

fish. 
Equuleus Pictoriua. The Pain- 
ter's Easel. 
Praxiteles vel Cela Sculptoria. 

The Graver's or EnfraTai^s 

Tools. 
Mont Mensse. The Table*) 

Mountain. J 

Reticulus Rhoroboidalis. The] 

Ehomboidal Net. j 

Hydrus. The Water-snake. 
Touchan. The American Goose. 
Horologium. The Clock. 
Phoenix. 
Octans Hadleianuf. Hadle/sl 

Octant. J 

Apos vel Avis Indica. The Bird \ 

of Paradise. J 

Chameleon. The Chamelion. 
Indus. The Indian. 
Paro. The Peacock. 
Gru». The Crane. 
Telescopium. The Telescope. 
Corona Australis. The Southern 1 
Crown. } 

Argo Naris. The Ship Avgo. 



35 

94 

9 

6 



h 
4 
19 

19 

8 

7' 
8 

U 

80 

10 

10 

9 

19 

13 

-48 

11 

10 
19 
14 
IS 
9 

19 

64 



Canopus, 1. 
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CHAPTER XIX. 

THB REMAINDBR OF THB CONSTELLATIONS OP THE 
SOUTHERN HBiaSPHBRB* 

That the statement, which I made relative to 
the ship Argo at the close of our last conversa- 
tion, may receive some confirmation, I will 
immediately direct your attention to the con- 
stellations, which formerly occupied the situation 
next to Argo. 

Which are they, mamma ? 

They are Hydra, the Raven, and Crater: 
a remarkable assemblage, you will certainly 
allow, since the stars could with equal pro- 
priety have been classed under any other forms. 

Their being included under these forms^ you 
think allusive to the same great event ? 

To Hydra I will direct your attention short- 
ly ; but, for a moment, observe the position of 
the Crow. 

// isy mamma, standing on the hack of 
Hydra. 

Yes ; beautifully illustrative of those words, 
^^ He sent forth a raven, which went forth to 
and from, until the waters were dried up from 
oflF the earth.** See, its head is bent down. 
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and its wings raised, as if prepared, but yet re- 
juctant to fly. Fetch me the maps I copied 
-^abont six years since, from Flamstead's Atlas 
Celestis, and this evening I will furnish you 
with a portion from one, singularly illustrative 
of the present observation*. 

This, then, represents the raven, which Noah 
sent out of the ark. Here, also I see the Dove, 
mamma. Ah! it is close to the ship, coming 
in with an olive-branch in its mouth. 

Your discovery is not exactly to the point. 
Odumba Noachi is not one of the 48 old con- 
stellations. But its introduction there inti- 
mates^ that an impression^ similar to that 
which I am endeavouring to make on your 
mind^ really existed in the mind of the in- 
ventor ; and, indeed, it seems generally to have 
prevailed, if we judge from the vast number of 
aquatic animals, that are found in this hemi- 
sphere, but which for a time were buried under 
the fables of a complex mythology. 

So, then, the heroic raven was hy the an- 
cients more highly appreciated than the tender 
dove? 

I did not say so ; neither did I say, it had 
not a place on the celestial sphere, but Columba 
Noachi is not the place. 

Tell me, where Imayjind it, mamma, for l 
really do not know. 

* Vide IVontiBpiece. 
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I have just mentioned to you^ and that is 
all I have done, that formerly the Pleiades were 
a distinct constellation. The word Pleiades is 
another term for doves. The season, anciently 
considered most favourable for setting sail, was 
the heliacal rising of these stars ; and it is be- 
lieved that at the time of their appeaitmce, the 
Argonauts set out on their expedition. Nothing, 
therefore, could be a greater compliment to the 
faithful dove, than its elevation to this beau- 
tiful, delicate, and fortunate assemblage of 
stars. Thus, without the addition of the more 
modem constellation, called Columba Noachi, 
both the dove, and the raven of Noah, have, 
from an immemorial period, had interesting 
places among the constellations, 

ffliy was the Crater placed on the back of 
Ifydra, as well as the Ra^en? 

That is an inquiry, which has perplexed 
wiser heads than yours. The only natural so- 
lution of the difficulty is, to admit that it is the 
hallowed vase, whence the patriarch Noah, the 
first planter of vineyards, poured libations of 
wine to that God, who deigned to smell '^a 
sweet savour.** 

May I inquire J what gloss the Grecians have 
thrown about these simple facts P fFliat do they 
say of Corvui ? 

That it is the crow into which Apollo meta- 
morphosed himself, when he escaped the moA* 
strous pant Typhoeus. 
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And what interpretation do you give to thisy 
ffumma P 

Apollo^ you know, is the sun ; Typhon a per- 
sonification of all that is evil, or bad, or wretch- 
ed. What then is more natural, than to sup- 
pose, that these allegorizing people intended 
thus to express the obliteration of the sun's 
rays, and the prevalence of darkness, and storms, 
and confusion, at the time of the general de- 
luge? Surely, then, the beautiful Apollo was 
enveloped in some humbler form. Surely the 
tremendous Typhon had taken to himself abso- 
lute authority, and had become king. 

ff^hat do they say of the Crater ? 

That it was the bowl of Bacchus, god erf 
wine, from which he poured that exhilarating 
liquid for his guests. I have observed to you, 
that there have been several personages of this 
name ; and that Noah is certmnly intended in . 
the descriptions given of three of them. 

You have not any thing to tell me about Co» 
lumba Noachiy I f^ar^ as it is not one of' the old 
constellations. 

No; bijt I think I can recollect a curious 
story, in which the Pleiades form a very con- 
spicuous part. 

How much obliged to you I dm! 

The name of the Pleiades, understood col- 
lectively, is, a constellation ; and, in Sanscrit, 
the term used for " a constellation,** is Karteek, 

y 
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and Karteek is denominated by the Indians^ the 
general of the celestial armies, or the leader of 
the host of heaven. " Karteek was the son of 
Scevas^ the god with the Innar crescent on his 
crown ; a dove was concerned in maturing the 
infont. This delicate creature, too gentle and 
fieeble a nurse for a ^gantic progeny, let it fiedl 
into the Ganges, that is, the celestial Ganges : 
the Ganges of the sphere, equally unable to sus* - 
tain the burden, cast it upon its bank, where it 
found shelter among the reeds, and there the 
child grew up a beautiful boy. Beantifnl how* 
ever as he was, Karteek must have perished 
without proper nutriment; and to prevent his 
destruction, fortunately there came six daughters 
of a Rajah, accustomed at that season of the 
year, to bathe in the stream, and each becoming 
fond of the child, nouiished him, and named 
him her son. 

^^ Such is the allegory, and though romanticv 
when unravdled, it will be found equally perti- 
nent and ingenious. Karteek is a constellatiod 
formed of the stars called the Pleiades ; be is^ 
therefore, properly their offtpring, to them he 
owes his existence. The Indian Ganges, or the 
Eridanus of the Greeks, commences its course 
from the left foot of Orion, rans with various con- 
volutions under the sign Taurus, through nearly 
its whole length; Karteek therefore may pro* 
perly enough be said to have been dberished on 
the banks of the celestiai Ganges. 
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^^ At the time the wild mythology of the In- 
dians was/ormed^ it is probable the year opened 
in Taurus^ and that the Pleiades rose heliacally. 
By the six daughters of the Indian Rajah^ 
bathing at that season in the Ganges^ it should 
seem, that river then inundated the country^ 
when the sun was in Taurus, notwithstanding 
it is now at its lowest ebb in May. And it is 
possible we may thus discover the source of the 
allc^fory of the cow-head rocks, through which 
t.he Ganges rushes into Hindoos^, but to which 
no similitude of a cow's or bulFs head was ever 
distinguished by the few travellers who have 
visited that remote spot in India* It is, there- 
fore, probable, that they mean by this fiBU>Ie to 
keep alive the memory of an ancient tradition^ 
that the inundation anciently took place, when 
the sun opened the year in the first degree of 
Taurus, allegorized by its flowing into India 
through the head of a rock, calted by the name 
of the sign *.'* You have had many specimens 
of Grecian fable : I thought it desirable to give 
yon this illustration of an Indian all^fory. 

/ thctnh you^ mamma : may I inquire Jum 
many stars there are in each of these constella^ 
Hons? 

In the Raven there are 9 ; in the Crater 31 ; 
in Columba Noachi 10 ; and in the Pleiades 6 ; 
thoi^h^ . there is no donbt, that the Grecian 

* Maurice's History of Hmdoostan. 
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astronomers beheld seven stars there; for they 
inform us, that thither the seven daughters of 
Atlas were elevated. 

But you just now said, that Karteek was 
nourished hy the six daughters of the Rajahy and 
that the six stars in the Pleiades formed that am^ 
stellation. 

It is true; and this difference has given rise 
to some very interesting fobles. More than six 
stars might not have been visible for any con- 
siderable length of time; the seventh might have 
been either a comet, or one of the changeable 
stars, of which I have spoken. But, we may 
gather, from the union of astronomy, history^ 
and fable, in Ovid, the fact that this star disap- 
peared about the time of the Trojan war. 

Will you now tell me, what interesting person, 
or event, I am to connect with the Hydra ? 

The multiplied windings of its body inti- 
mate, that a memorial of the river Nile is here 
preserved. 

Are we then obliged to the Egyptians for the 
introduction of this constellation? 

It iqipears evident that this assemblage, a 
cup, a crow, and a seifient, must be an Egyp* 
tian hieroglyphic. 

But that is no objection, I suppose, to what 
you have formerly advanced? 

Not the least; for I have already proved to 
you, that Egypt, in common with the other 
ancient nations, was formed by a colony of 
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emigrants from Chaldea. It is possible, also, 
that, under this symbol, the grand deluge itself 
was typified. 

V There is, I see^ another river on this hemi- 
sphere; is it more probable, that, that typifies 
both the circumstances you have named? 

No: that is allusive to another river — a 
river explored before the advantages of the Nile 
were known, and constellated before it had the 
honour of becoming an asterism. 

ff^hat river is that, mamma ? 

It is here called Eridanus, formerly ^^ the 
river of Orion,** and previous to that, the *^ aste- 
rism of thfe river.** 

But to what does all this refer? 

Mr. Maurice shall answer your question. 
He says, ** Now, since wte have proved Orion to 
be no other than Nimrod, this is a convincing 
proof, that the Euphrates was the river first ex- 
alted to an asterism; and, perhaps, it might 
have been designated as flowing from his foot, 
either because he first explored its source, em- 
banked the river, or made it navigable.** He 
continues thus : " The Indians, afterwards, bor- 
rowing the Chaldean sphere, converted the Eu- 
phrates into the Ganges; for, it is surely not a 
little remaricable, that, according to the Hindoo 
mythologists, cited inttiy geographical account 
of India, the Ganges is said to flow from the 
foot of Veishnu, an irrefragable proof that the 

u3 
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Gaages is the Gredan Eridaaos^ and that the 
mythology oi%iiially began in the greater^ and 
not in the lesser Asia*.** 

fThat do the ChecioM say of these constel' 
lotions? 

Of the Hydra^ they give a most dreadfol ao- 
ooont, which, probably, refiers to a serpent, or a 
number of serpents, in the fens of Lena; which, 
after the most severe contest, was at length 
slain by Hercules. Such, no doubt, wm the 
£bu^; but, when understood mythologicaliy, it 
ngnifies the prevalence of evil, and its final ex- 
tirpation, by the success cf the good prindpie. 

fFhai do they say of Eridanus? 

They say it was constellated for receiving 
niaeton, the son of Sol, who, having asked the 
guidatace of his Other's chariot for one day, set 
the world on fire. I have already mentioned to 
you, that this, probably alludes to the iq>peap* 
ance of a comet, which, after shining auspicioiis 
for some time, disappeared in the constellation 
Eridanus. 

IVds not Eridanus the aneient name of the 
Pain Italy? 

Yes; and hence it is we read, that Jiqiiter, 
incensed at the presumption of Phaeton, struck 
turn with a thunderbolt, when he fdl, but the 
river Po, in some degrse^ mitigated the efibt^ 

* Maurice's History of Hindoottan, toI. i. p. 355;' and 
vol. ii« p. 82. 
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of the fall, and for this Was constellated. In 
the Hydra there are 60 stars, and in Eridanus 
84. 

Jis you have introduced Orion to me, / can^ 
not delay the pleasure of hearing something more 
about him. 

Nimrod's name, I have, on several occasions, 
mentioned to you; the record we have in the 
B^)e respecting him is, that he was a mighty 
hunter before the Lord; a hunter both of men 
and of beasts; a man who blended the science 
of astronomy, and the sports of the field; the 
founder of Babylon, and the sovereign of 
Cbaldea. Give me a description of the way 
in which you see him drawn on the globe. 

Iseea very targe figure^ with a great dub in 
one hand, as long as the extended arm, that bears 
it; and over the other , which is also stretched out, 
is the skin of some beast. He has but little attire 
about him; but from the belt round his waist, a 
sword is suspended. 

Whilst the constellations near him are 
worthy of notice, he has one foot in the river 
Bridanus, the other is placed on the back of a 
Hare; and, at no great distance, are the two 
Dogs of the sphere, Canis Major and Minor. 

fyhdt do the Grecian mythologists relate 
respecting Orion 9 

That he was the product of the skin of an 
ox, given by Jupiter^ Neptune, and Mercury, to 

u4 
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the Jiumble peasant Hircus. Under whidi 
wild romance, an allusion may be made^ to his 
enormous power; which rendered obedient to his 
will, not simply the brute creation, and the un- 
tutored labourer, but the wbok of animated 
nature, the waters not excepted. He is said 
also to have introduced among the colonies 
Some of the first laws of commerce, and to have 
established the use of, if not to have invented, 
inreights and measures. 

The number of stars in this consteUaHofiy 
bear, I suppose, some proportion to the power of 
the individucd here deified. 

The number of stai*s is 87. The ample space 
formerly allotted to him (for Monoceros is a 
new constellation), and his conspicuous station^ 
visible alike in the northern and southern he- 
mispheres, are circumstances worthy of notice, 
as they assist in fixing our attention immoveably 
npon Nimrod. 

Borrowing a hint again from you, mamma, 
, I will request you to give me some information 
respecting the Hare, and the two Dogs. 

I have nothing of interest to communicate 
respecting the Hare, which contains 19 stars, 
and appears to occupy its situation in illustra- 
tion of the character of Orion, or Nimrod. 

/ observe, in Canis Major, that most m- 
portant star, Sirius. 

Whether the term Sirius. be appropriated to 
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a single star^ or be applied to the whole con- 
stellatioo, it is certain, that the star in the 
Dog^s month was an object of too much import- 
ance to Egypt, to remain long undistinguished 
by its inhabitants. 

On account of an interesting unimi of cir« 
cumstances. The inundation of the Nile, which 
was the source of all the abundance of Egypt, 
accompanied the rising of Sirius. So that the 
moment the attentive astronomer saw this 
blue-eyed maid burst from the fetters of the 
god of day, an ebullition of national joy, rent 
the air, and the new year commenced. 

fFias it J then, because the rising of Sirius, an- 
naunced with intelligible accents, the inundatioH 
of the Nile, that the constellation received its 
name? 

Yes : to this constellation they gave the name 
of Siris, the most ancient appellation of the Nile; 
and, having thus designated this most welcome 
visitant, by the title of their river, they paid it 
divine honour. The term Siris, signifies bene- 
volent; therefore, with propriety, they applied it 
to a god, a king, and a constellation*. 

I see the constellation; but who was the god, 
and who was the king? 

Of Osiris I have already spoken; and, 

* Memorandum XIII, 
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there appears the roost satisfiBM^tory .evidence finr 
believing, that Siris, and Osiris^ are the same. 
The Greeks placed the letter o before the. word; 
bcit^ in its original form, the Egyptians applied 
it to the sun, to Noah^ and to this assemblage 
of stars ; and, having a peculiar veneration for 
afi that belonged lo their great progenitor, they 
created his consort^ their revered Isis; aod gave 
the nmne of Isis^ to the star in the head of 
Siriiis. 

Fbu have, i'ihmky mamma, now fold me^ not 
mhf of several siiuations, which are appropriaUd 
io Noah, but oho of those occupied by Ham, by. 
Japhet, and now by thei$' maternal parent ; but I 
donathiow the destiny o^'Shem. 

He had the honour of becoming the solar 
deity of the ancient Persians. 

ff^as the Little Dog also regarded as a cdes^^ 
tiai token, which gave notice of the inundation of 
the Nile? 

Yes: the Little Dog was looked upon with 
interest, as being tiie certam forerunner of 
Canis Major, and declaring, beferahand, the 
precise time of his i^ptx)acb« These dogs, 
say the Gredails, y/twe the hounds of Orion. — 
And here we will not disa^ee with them; only 
we must maintain, that the Orion of the Grecian 
sphere, is the Veeshiiu of the Inifian, and the 
Nimrod of the Chaldean sphere; for, where such 
an exact identity is perceptible, is it likely, that 
3 
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the Grecians^ cmild be the inventors of the ex- 
isting delineations ? 

How mctny stars are there in these consteU 
lotions? 

In Canis Major, 31 ; and in Canis Minor, 14* 

The river Eridanus, which Jhws Jrom the 
foot of Orion, extends, I perceive, to C^tuSd 
Does not this whalers uncouth appearance point 
it out as an Egyptian hieroglyphic? 

There cannot, qectainly, be any reason fw 
giving it a Grecmn origin ; for, as ^^ the Grecian 
fable of Cepheus, and Cassiopeia, is to be found 
in the most ancient Sanscrit books> under the 
resembling appellation of Capeya and Casyapa, 
and the legend of Perseus, and Andromeda, is 
also recorded in the same books under those of 
Ptoirica, and Antermada \* it is probable that 
there also the origin of this terrific representa- 
tion may be found. While we are amused 
with the Grecian fable, that this is the sea- 
monster sent by Neptune, to devour Andromeda, 
and can sympathize with her in her well- 
grounded apprehensions of destruction ; an event 
of greater interest appears to me to be sym* 
bolized. I behold a colony leaving Chaldea, 
«id, after devious wanderings and many di&- 
4;nltie6, taking up their abode on the banks of 
the Nile. I see them raise their tents, divide 
their land, and sow their seed; when, in a 
.moment, to their great astonishment^ the labour 
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of the year, the hopes and expectations of many 
months, are swept away. — They are grieved, but 
not discouraged. Again they plant vineyards, 
and lay out orchards; again all is destroyed. — 
Still they set np boundaries and create land- 
marks, but still the terrific Cetus comes, and 
with one motion of his jaW swallows up the 
labours of the whole campaign. '[Perrific the 
inundation of the Nile must have been to the 
first settlers on its shores; though, when its 
regular return was understood, when a thousand 
geometrical problems had been solved, to turn 
this bold invader into a welcome friend ; then 
its approach was hailed with transport. 

The situation of the constellation does not 
oppose the idea. The river which unites Orion 
and Cetus, coincides with the identity, which 
once existed between the inhabitants of Chaldea 
and Egypt. The same river which divides 
Cetus from Orion, coincides with the distance, 
at which the Egyptians were removed, while 
they were yearly the prey to the merciless 
whale. Uhat such a terrific-looking symbol 
should exist on the sphere of an enlightened 
people, was certainly desirable, since it was cal- 
culated to perpetuate their exertions, and per- 
severance, as they were hereby reminded of the 
advantage of personal energy. That the inun- 
dation of the Nile was, at an early period of the 
Egyptian ^nnals, considerably dreaded, may be 
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argued from their ascribing to the putrid slime 
of the Nile^ the creation of the destructive 
T3rphon. Another probable argument in favour 
of this (supposition arises from Cepheus, the 
regal personage introduced into this fable, 
having been the king of Ethiopia^ or Abys- 
sinia. 

Is there a large number of stars in this con^ 
stellation? 

Not less than 97, 

There are, I see, two small constellations to 
the south of Cetus. IVhat are their names? 

One is Fornax Chemica, the Furnace, and 
the other is Offidna Sculptoria, the Sculptor's 
Workshop: though the former contains only 14^ 
and the latter only 12 stars, they spread over a 
considerable space in the firmament. 

Passing from these constellations, I come to 
the Southern Fish. 

Yes : the Fish, into which, the Greeks said, 
Venus transformed herself, to escape from the 
terrible giant Typhon. It is wonderful, that 
Pleasure, it is more wonderful, that Love, could 
find an abode anywhere, when the flood de- 
scended, and swept mankind from the earth; 
but, if^ in spite of opposing circumstances, they 
were to exist, what is more natural than that 
they should take refuge in one of the inha- 
bitants of the watery world ? There are, in this 
constellation^ 24 stars. 
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/ think, mamma, that, by proceeding an-- 
wards, beyond the Fhh, I have found a Micros 
scope. 

You are right; though the Microscope^ here 
delineated^ does not resemble that which you 
are accustomed to use. Microscopes are of 
three kinds, the single^ the compound, and the 
solar. To the latter it is your happiness to 
have free access; the compound^ is here re- 
presented. It comprises 10 small stars. 

jire there any constellations which we have 
not noticed? 

Yes; there are five, which are situated near 
to Argo Navis; but which I could not intro- 
duce to you, when speaking of the Ship, without 
having broken the thread of your inquiries. 

T/iere is one, I see, on the rigging of the 
Ship. 

That is Pyxis Nautica, the Mariner's Com- 
pass ; appropriately situated here on account of 
its importance to ships at sea. On land, its 
chief uses are in the exploring of minies, and in 
desert countries, where it enables the traveller, 
who would be doubly wearied by the heat of the 
day, to pursue bis course by night to his ap* 
pointed destination. It is also useful in ad** 
justing the globe, due north and south. This 
constellation contains 4 stars. 

77^ foot of an Air^ump appears to touch 
the Mariner^s Compass.^ 
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Ttus, termed Machina ^leumatlca^ oontmos 
4 stars. 

Monoceros, whose feet touch the rigging of 
the Ship, looks to me very much like mi tmicom^' 

That is the very thing it wag intended to re«- 
present. The Unicom^ in which are 31 ^tars^ 
was introduced by Hevelius. 

At some little distance I see Sextans. 

It is composed of 41 stars^ and is the 
Sextant. This instrument resembles a qua* 
drant. There is yet one more, which you will 
not, I conjecture, discover ; and, therefore, I 
point it out to you: Brandenburgium Sceptrum) 
the Sceptre of Brandenburg, situated west of 
Lepus and Orion, and consisting of 5 small stars% 

And are these really all the consteUatiom^ 
mamma? 

Yes; but there yet remain between three 
and four hundred unformed stars. 

I am truly grieved^ that our conversations em 
this subject are now to terminate. 

But why so; if the end intended is in any 
measure answered? 

It willy I hope^ appear, that several importtmt 
purposes have been answered; but what is that, 
mamma, to which you refer? 

It was to secure your early prepossessions in 
fevour of the truths contained in the Bible, by 
laying before you facts illustrative of the Mosaic 
history. It was incidentally to festen the re- 



Digitized by 



Google 



304 AN A8TMN0BUCAL CATSCHISIf. 

hg^aa of our iiatiim and of our BiUe, about 
your heart with an additional bond; since there 
exists between the Old^ and New Testaments, 
an indissoluble union. It was to fortify 
your mind against the allurements of Grecian 
story, and to convince you, that, though their 
fables shine in gay and beauteous attire, their 
foundations were laid by older nations, and are 
allusive to a nobler system of theology. 

The constellations upon the globe, now be- 
fore me, may, I think, be ascribed to four prin- 
cipal sources, the Chaldeans, Egyptians, GrediS, 
and the modern astronomers. 

jire you in possession of any rules, by which 
the constellations can he attributed to their ori^ 
gm^ inventors ? 

Those, that relate to the important facts 
recorded in Scripture history, together with a 
few connected with agriculture, may be attri- 
buted to the Chaldeans; such as are of an hiero- 
glyphic chai*acter, to the Egyptians; those, that 
relate to navigation, to the Phoenicians;, tlie 
few^ of an elegant appearance, to the Greeks ; 
while such as are of a scientific aspect, belong 
to a much later period. 

In bringing these astronomical remarks to a 
close, I cannot but observe, that they are worthy 
of the more attention, since every thing, per- 
lormed by the ancients^ connected with astro- 
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nomy^ bears the impress of thought^ and plan, 
and habitual attention.— ^In confirmation of this^ 
a remark made by Mr. Maurice eomes in very 
appropriately : " Nearly all the hieroglyphic 
symbols^ by which the polar constellations are 
designated, are remarkable for their slow mo* 
tion; and even when the figuie of the asterism 
was varied, the idea was still preserved, and 
the ponderous and tardy Wain was succeeded by 
the slow unwieldy Bear, an animal that is in- 
capable 6f taking long journies, and never 
wanders far from its native regions of the frozen 
north. By adopting this conduct, the ancients 
had an astronomical object in view, that of ex- 
pressing the slow revolution of the high northern 
constellations round the pole, a point in the 
heavens to which they were in a manner fiEustened, 
and from which it was impossible for them to de« 
viate. For this reason likewise, the Tortoise, that 
Tortmse, probably, in which the Indian god 
Veeshnu, in the second avatas or earthly descent, 
became incarnate; that heavy cumbrous Toiv 
toise, which creeps along upon the earth with 
such a sleepy pace, was exalted to the polar 
region, because describing so small a circle in the 
heavens in comparison of the constellations that 
are sHuaied nearer the equinoctial line. For 
the same reason, the constellation of Draco, or 
the celestial Dragon, was placed so high in the 

X 
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polar heavens; the slow motion of its vast tor- 
tuous body, marking the tedious period of its 
revolution. Hence, too, most probably, Lacerta, 
or the Lizard, that creeping reptile upon the 
^here of earth, and the slow-sailing majestic 
Swan, were elevated to the same lofty, and frozeD 
station/* 

While these observations apply to the 
northern hemisphere, there is one remark^ 
which I will repeat, relative to the zodiac; its 
remarkable appropriation to the climate of 
Egypt, while it does not coincide with that of 
Greece; so that to the former, and not to the 
latter people it must be attributed; particularly 
since we find it adorned with their eight prin- 
cipal deities. 

Lastly, It may be asked, was it, while every 
thing on the globe bears the stamp of thought, 
and plan, and attention, an accidental circum- 
stance, was it unfounded ingenuity, w^ it 
Grecian vivacity, in one of her sportive moods, 
that gave to the southern hemisphere the aspect 
of a " watery heaven ?" If it was not the result 
of one, or the combination of all these causes, 
that introduced aquatic or marine objects upon 
tKat sphere, how loudly does it proclaim to us, 
not only the fact of the general deluge itself, 
but the deep impression which it for a long time 
made on the minds of the people ! 

It would, mamma, give me much satisfaction 
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to possess a separate list of the ancient const el^ 
lotions. 

I shall take great pleasure not only in furnish- 
ing you with one^ but also with a delineation 
of the 48 old constellations*, and with a state- 
ment of those introduced by Hevelius; but^ for 
the sake of uniformity, I had better now give 
you a list of those, that have been the subjects 
of the present conversation. 





Nomber 
of Stars. 


Names of the prin- 


ContteUatioat. 


cipal Stars, and their 






Magnitndes. 


U Hydnu 


60 


CorHydrae, 1. 


«. Corrut. ITie Crow. 


9 


Algorab, 8. 


a. Cnter. Tb« Cop or OMeu 


31 


Alkes, 3. 


4. Colnmbft NoAcbi. Noab't DoTe. 


10 




5. Eridanm. The Hirer Fo. 


84 


Achenery 1. 


«. OriOD. 


78 


TBellatrix, 9. Betd- 
\ geux, 1. Rigelyf. 


7. Caoit Mi^or. The great Dog. 


ai 


Sinus, 1. 


8. CanU Minor. The Uttle Dog. 


14 


Procyon, 1. 


9. Leput. The Hare. 


19 




10. Cetot. The Whale. 


97 


Menkar, 8. 


1 1. Fornax Cbcmica. The Faniace. 


14 




1 1. OiSciiia Seolptoria. The Scalp- 1 


19 




tor't Shop. / 




IS. Pitcis Notut ▼«! AottralU. Tbel 
Southern Fitb. 


84 


Fomalhaut, 1. 




10 




16. Pyxit NaoUca. The Mariner's 1 
Compass. J 


4 






16. Macbina Poeamatica. The Air ) 
Pump. / 


3 




17. MoDoccros. The Uoioom. 


31 




18. Sextans. The Sextant. 


41 




19. BrandenbargiumSoeptmm.The'l 


3 









* See the Catalq(ue» in Memorandiun XV. 
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Hating brought before your view, facts so dear 
to me, and so desirable, for you to know, I 
cannot close this work without expressing the 
constant pleasure I have felt, and the unutter- 
able gratitude I still feel, that I am allowed to 
lay before you, subjects so majestic, and of such 
stupendous importance. The universe has ap- 
peared to us as the palace of the Deity ; and, 
while we have surveyed nature with the eye of 
an astronomer, we have seen that nothing can 
be more splendid, more correct, or more amaz- 
ing. We have beheld this universe extending 
infinitely every way, but still cheered and ani- 
mated by the presence of the great Lord of all. 
We have beheld immense and shapeless masses 
of matter, formed into worlds by his power, and 
dispersed at intervals, to which even the imagi^- 
nation cannot travel. In this great theatre of 
his glory, a thousand suns, like our own, ani^ 
mate their respective systems, appearing and 
vanishing at divine command. Wc hiive seen 
our own bright luminary, fixed in the centre of 
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its system, wheeling its planets in times propcM*- 
tioned to their distances, and at once dispensing 
light, beat, and action. The earth also is seen 
with its two-fold motion, produdng by the (me, 
the change of seasons, and by the other the 
grateful vicissitudes of day and night. With 
what silent magnificenee is all this performed, 
with what seeming ease ! The works of art are 
exerted with interrupted force, and their nois^ 
progress diteovers the obstructions they recdve : 
t>ut the earth, with a sileat steady rotation, sue? 
oessively presents every part of her bosmn to 
the sun, at once imbibing nourishment, and 
light, firom that parent of vegetation and fer«-. 
tmty. 

But not only are provisions of light and heat 
thus supplied, but its whole sur&ce is covered 
with a transparent atmosphere, that turns with 
its motions, and guards it from external injuiy. 
The rays of the sun are thus broken into a ge- 
nial warmth ; and while the surface is assisted, a 
gentle heat is produced in the bowels of the 
earth, which contributes to cover it with verdure. 
Waters are also supplied in healthful abundance ^ 
to support life, and assist vegetation. Moun«- 
p9im arise to diversify the prospect, and give a 
current to the stream. Seas extend from one 
continent to tiie other, replenished with animals, 
that may be turned to human suppwt; and also 
ferviiig to enrich the earth with a sufficiency of 
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vapour. Breezes fly fd^mg the mr(wce, to pro- 
tnote health and v^etation. The coolness of 
the evening invites to rest; and the freshness of 
the morning renews for labour'*^. 

Such are the delights of the habitation that 
has been assigned to man : without any one of 
these, he must have been wretched ; and none 
of these could his own industry have furnished* 
But, while many of his wants are thus kindly 
supplied on the one hand, there are numberless 
inconveniendes to excite his industry on the 
other. This habitation, though provided with 
all the advantages of air, pasturage, and 
water, is but a desert {dace without huoian cul- 
tivation. The lower animal finds more conve- 
niencies in the ^ds of nature, than he who 
boasts himself their lord. The whirlwind, the 
inundation, and all the asperities of the air, are 
peculiarly terrible to man, who knows their con- 
sequences, and, at a distance, dreads their ap- 
proach. The earth itself, when human art has 
not pervaded, puts on a gloomy appearance. 
The forests are dark and tengled, the meadowst 
overgrown with rank weeds, and the brooks 
stray into a determined channel. Nature, timt 
has been so kind to the lower order of beings, 
has been quite neglectful with regard to him ; 
to the savage uncontrivipg man the earth is an 

* Goldimith't Animiited Nature. 
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abode of desolatiai^ \trhere his shelter is iusiiffi- 
cient, and his food precarious. A world thus 
fomisbed with advantages on the one side, and 
inconveniencies on the other, is the proper abode 
of reason, is the fittest to exercise the industry 
of a free and thinking creature: those evite 
which art can remedy, and prescience guard 
against, are a proper call for the exertions of 
bis faculties, and they tend still more to assimi* 
late him to his Creator. God beholds with 
pleasure that being which he has made, convert- 
ing the wretchedness of his natural situatioui 
into a theatre of triumph, bringing all the head^ 
long tribes of nature into subjection to his will, 
and producing that order and upiformity upon 
earth, of which his own heavenly fabric is so 
bright an example. These remarks are capable 
of being enlarged to a very considerable extent, 
and of being directed to the most important 
purposes, and they reduce themselves to this 
plsun position, that God has done much for us, 
byt has left much for us to do. So that, though 
there are large demands to be made upon our 
gratitude, there are not inferior calls upon our 
activity. In the organization of the human 
frame, in the philosophy of the human mind^ 
how ample is the illustration ! In the great oat- 
works Of nature, where art could not reach, God 
himself has operated vrith amazing tenderness, 
and perfection. Anatomists best skilled in the 
3 
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human frame see nothing that is redundant^ 
nothing that is deficient*. When we survey the 
animal economy on this side^ we see nothing but 
the process of a designing and a benevolent 
Creator. 

We see the body fitted up with an assem- 
blage of bones^ muscles^ and vessels. We see 
these bones not carelessly thrown together^ bu^ 
most artificially arranged. The skull^ for the 
reception of the brain^ differs from all the great 
cavities of the human body : they are all en- 
closed by membranes ; but the importance of the 
BRAIN to life^ and the extreme tenderness of its 
substance^ made a solid case necessary^ and ^ 
such a case the hardness of the skull supplies^ 
completely surrounding its contents^ being cal- 
culated not for motion^ but solely for defence. 
These hollows likewise^ and inequalities^ on the 
insidd the skull answering exactly to the folds of 
the brain^ serve the important design of keeping 
the substance of the brain steady^ and of guard- 
ing it against concussion. If we pass from the 
'Skull^ to the spine^ or back bone^ we shall see it 
present a chain of very wonderful construction. 
Firmness, and flexibility^ are so dexterously 
united^ that^ while We have free motion, the junc- 
tions and overlappings of the bones, present in 
all ordinary cases, a complete guard against dis-* 
location. The way in which the bibs are united 

♦ Note T. 
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to the back bone is trnXy woiidarfiilt and the 
play of the lunm is provided fok* 1^ the enlargt- 
mebt and contraction of the chest ; for the ribs 
are not articulated at rifht angles, but obliqndy ; 
so that whatever pulls the ribs upwards, at the 
same time draws them outwards. 

In the NBCK two things were to be done : the 
head was to have the power of bending forward 
and backward, and of turning itself round upon 
the body to a certain extent; for these two pur-* 
poses two distinct contrivances are employ«d» 
First, the head rests immediately iqpon the up* 
pennost of the vertebrae, and is united to it by 
a lunge-joint; upon which joint, the head plAys 
freely forward and backward. This was the 
first thing required *. But tiien the rotary mo* 
tion is unprovided for ; therefore, to make the 
head cq>able of this, there is, not between the 
head and the uppermost Ixme of the neck, but 
between that bone, and the bone next undarueatfc 
it, a projection s<miewhat similar in size aud 
shape to a tooth, which tooth entering a cone* 
sponding hole or sodtet in the bone above it, 
forms a pivot or axle upon which that upper 
bone, together with the head which it supports, 
turns freely in a circle, and as far in the drdt 
as the attached muscles permit tiie head to re«^ 
volve : thus are both motk)ns perfect, without 
interfering with each other. 

» Dr. Pale/t Natund Tbeoloo^ 
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If we deteend to the arm^ how important 
the demand^ but how ample the provision ! In 
the fore-arm^ where^ for the perfect use of the 
limb, two motions are wanted, a motion of 
the elboWj backwards, and forward, and a 
motion by winch the palm of the hand may be 
turned npward; to ^fect this, the fore-arm is 
made to oonmt of two bones lying alongside 
each other, but touching only towards the ends: 
one, and only one, of the bones is joined to the 
cubit, or upper part of the arm, at the elbow ; 
the other alone to the hand at the wrist. Hie 
ftrst, by means, at the elbow, of a hinge-joint^ 
tmngB backward and forward, carrying along 
with it the other bone, and the whole fore-arm» 
In the mean time, as often as there is occasicm to 
turn the pakn upwards, that other bone to which 
the hand is attached rolls upon the first, by the 
help of a groove, or hollow, near each end of 
one bene, to which is fitted a corresponding pro- 
minence in the other. If both bones had been 
joined to the upper arm at the elbow, or both to 
the hand at the wrist, the thing could not have 
been done. The shoulder blade is a singular 
bme, evidently intended to furnish a basis, to 
which the arm might be articulated; for, properiy 
speakings it forms no part of the skeleton, bein^ 
fittaehed to it only by muscles. 

If we pass from the arm to the leg, we shall 
find that no kss artificially arranged. Any one 
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casting bis eye on the dvttwing I have given^ and 
directing bis attention to N, must be astonished . 
at the appearance of the patella or knee^pqji, 
evidently intended to protect both the tendon^ 
and the joint from injury. 

The joints in the human body dividing theai* 
selves into three classes, namely, the hinge joiat> 
and the mortice and tenon joint, are truly won- 
derful. To select but one illustratioa — - the 
joint in the ancle. This is defended from dislo- 
cation by two remarkable processes, or prolong- 
ations of the bones of the leg ; which processes 
form the protuberances that we call the inner^ 
and outer ancle. It is part of each bone going 
down lower than the other part, and thereby 
overlapping the joint ; so that if the joint be in 
danger of slipping outwardsy it is curbed by tha 
inner projection, i. e. that of the tibia; if inwardf, 
by the outer projection, i. e. that of the fibula. 

It is worthy of remark, because it is easy of 
illustration, when sitting around the social 
board, that our bones are not left in a rough 
state, to come in contact mth each othc^r, but 
the end of each bone having received a most ap* 
propriate, often a most artificial form,.is tipt 
with gristle^ so that the surface is most beauti-> 
fully smooth. Who has not observed this in the 
ball and socket joint? How truly wonderful is 
it, that, close to every joint, there is a contriv- 
ance, not simply for the preservation, but ^- 
tually for the formation of a certain mucilage^ 
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which drips its ^Vbalsamic contente,'' upon the 
binge, and keeps it moist, and fit for action ! 

The formation of the foot I cannot leave 
unnoticed. It does not consist of one bone of 
the form of the outer surface; but each foot is 
composed of twenty-seven bones, which circun^ 
stance in its structure is^ no doubt, one reason 
of our standing with so much safety and ease 
upon so small a pivot. It is also woithy of ob- 
servation, that even when the whole of the lower 
part of the foot is perfectly fitted up with 
muscles, and veins, and the adipose membrane, 
the whole does not rest upon the ground ; much 
less is this the case in the skeleton ; as may be 
seen by a reference to my drawing, where it is 
shown, that the bones of the foot are concave 
underneath, that the vessels, tendons, and 
nerves meeting under the foot, may not be sub- 
ject to pressure [p]. 

But a system of bones alone would present 
a useless spectacle; for, though they are so won- 
.derfully articulated, there would be a most sur- 
prising defect without muscles: for instance, it 
is not merely by a most curious structure of 
boges, that a man turns his head, but by virtue 
of an adjusted muscular power that he even 
holds it up. Keill has reckoned in the hu- 
man body 446 muscles, dissectable and describ- 
. able, and has assigned an use to every one of 
the number. Bishop Wilkins has observed. 
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that there are at least ten qaalifications^ to be 
attended to^ in each particular mnscle: its 
' proper figure; its just magnitude ; its fulcrum ; 
its point of action ; its collocation \nth respect 
to Hs two ends ; the place, the position of the 
whole muscle; the introduction into it of nerves, 
arteries, and veins. 

How worthy of admiration is the fsict, that 
^^ whatever motion the joint, by its mechanical 
construction, is ci^ble of performing, that mo- 
tion the annexed muscles by their position are 
capable of producing f* 

Feign would I select one instance of mus- 
cular organization so striking, that the mind 
should be immediately sensible of the thought, 
the care, and the tenderness of the Divine Con-- 
triver. Though the following is by no means a 
solitary instance, yet still it is, without doubt, a 
satisfiBtctory illustration. 

The foot is placed at a considerable angle 
with the 1^. It is therefore obvious, that flex- 
ible strings, passing along the interior of the 
angle, if left to themselves, would, when stretch- 
ed, start from it. The obvious preventive is 
to tie them down. And this is actually dme : 
Just above the instep is placed a strong ligament, 
under which the tendons pass to the foot, and 
are thus securely bound down, as a slight glance 
at the delineation will evince [q]. There te one 
dx^culty respecting the muscles, which we tnd 
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most admirably adjusted. " Their action is 
wanted where their situation would be inconve- 
nient ;" in which case the body of the muscle is 
placed in some commodious position, at a dis- 
tance^ and made to communicate with the point 
of action by slender strings or wires. If the 
muscles which move the' fingers had been placed 
in the palm^ or back of the hand, they would 
have swelled that part to,an awkward or clumsy 
thickness. The beauty, the proportions of the 
parts would have been destroyed. They are, 
therefore, disposed of in the arm, and even up to 
the elbow, and act by long tendons strapped 
down at the wrist [r], and passing under the 
ligaments to the fingers and to the joints of the 
fingers [s],. which they are to move. The same 
remarks apply to the muscles which move the 
toes, and many of the joints of the foot : how 
gracefully ai-e they disposed of in the calf of 
the leg [t], instead of forming an unwieldy tu- 
mefi^tion in the foot itself! The observation 
may be repeated, of the muscle which draws the 
nictitating membrane over the eye. Its office is 
in the front of the eye ; but its body is lodged in 
the back part of the globe, where it lies safe, and 
does not destroy the beauty of the external ap- 
pearance : were but one so formed, how would 
others wonder, how would all admire ! 

<< Because H is common is the blessing lost.'* 
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In addition to bones and mtiscles, there fe m 
the human frame a system of blood-vbssbls, 
which distribute to every nook and comer of 
the body^ the nourishment which enters at the 
mouth. It is easy to conceive a large main 
trunk branching off by smaller pipes, and con- 
veying the fluid wherever it is needed ; but it ifi 
not so easy to conceive how this fluid shall be 
carried back again to its original source ; but 
this is provided for by a reversed system of 
vessels united at their extremities, with the ex** 
tremities of the first system, so that they coUeci 
the divided and subdivided streamlets, first by 
capillary ramifications, into large branches^ and 
then by these branches into trunks, and thua 
I'eturn the blood (almost exactly inverting the 
order in which it went out) to the fountain 
whence its motion proceeded. ^^ The body, 
therefore, contains two systems of bloods-vessels, 
arteries and veins. Between the constitution of 
the systems there are also two differences, suited 
to the functions which the systems have to ^ce* 
cute. The blood, in going out, passing always 
from wider into narrower tubes ; and, in commg 
back, from narrower into wider ; it is evident, 
that the impulse and pressure upon the sides of 
the blood-vessel will be much greater in one case 
than the other. Accordingly, the arteries which 
carry out the blood, are formed of much tougher 
and stronger coats, than the veins which bring 
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H hack* That is one diflference: the other is 
still more artificial^ or^ if I may so speak, indi- 
eates, still more clearly, the care and anxiety of 
the Artificer. For, as in the arteries, by reason 
of the greater force with which the blood is 
m^d along them, a womid or rupture would 
be more dangerous than in the veins, these 
vessels are defended from injury, not only by 
their texture, but by their situation ; and by 
every advantage of situation that can be given 
to them. They are buried in sinuses, or they 
creep along grooves, made for them in the 
bones : for instance ; the under edge of the ribs 
is slc^d and furrowed, solely for the passage of 
these vessels. Sometimes they proceed in chan- 
nels, protected by stout parapets on each side ; 
which last description is remarkable in the bone» 
of the fingers, these being hollowed out, on the 
under side, like a scoop, and with such a con- 
cavity that the finger may be cut across to the 
bone, without hurting the artery which runs 
along it. At other times, the arteries pass in 
canals wrought in the substance, and in the very 
middle of the substance, of the bone: this 
takes place in the lower jaw; and is found where 
there would, otherwise, be danger of compres- 
sion by sudden curvature.'' 

But though the bones, the muscles, and the 
vessels separately are truly wonderful, yet here 
we have only the organization of a dead body : 
V 2 
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to put the system in a state of activity a fmiher 
provision is necessary, a communication with 
the brain by means of nervbs. We know the 
existence of this ^ communication, because we 
can see the communicating threads, and can 
trace them to the brain ; its necessity we also 
know, because, if the thread be cut, if the com- 
munication be intercepted, the muscle becomes 
paralytic. But a body thus far formed, and 
then left, would present a disgusting spectacle. 
How is it, then, that the human frame always 
presents an object of decency, sometimes of 
considerable beauty ? Much of this is effected 
by means of the intervention of the cellular, or 
adipose membrane, which lies immediately 
under the skin, which is moist, soft, slippery, and 
compressible, every where filling up the inter- 
stices of the muscles, and forming thereby their 
roundness, and flowing lines, as well as the 
evenness, and polish of the whole surface. Here 
then is a wondrous, a living, and a beauteous 
mass, which with the outworks of the interesting 
structure is complete. At the extremities of the 
fingers, and the toes, little shields are placed, 
operating alike for defence and for beauty ; the 
hair of the head for decoration ; and the voice 
to praise Him who hath made us thus. But still 
all would be useless if there were no contri- 
vances for hearing, seeing, smelling, and tasting. 
Lightly to touch upon each of these parts of the 
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human body^ would not sufficiently illustrate the 
perfection of the organic construction. To di- 
late the wonders of each would be inconsistent 
with the conciseness of this essay. I shall, 
therefore, select one, and that one shall be the 
EAR, because, perhaps, it usually excites less 
attention than the eye. 

*^ Its general form, both external and internal, 
shows that it is an instrument adapted to the re- 
ception of sound; that is to say, already know- 
ing that sound consists in pulses of the air, we 
perceive in the structure of the ear, a suitable- 
ness to receive impressions from this species of 
action, and to propagate the impressions to the 
brain. For of what does this structure consist? 
An external ear (the concha), calculated, like an 
ear-trumpet, to catch and collect the pulses of 
which we have spoken; in large quadrupeds, 
turning to the sound, and possessing a configu- 
ration, as well as motion, evidently fitted for the 
office of a tube which leads into the head, lying 
at the root of this outward ear, the folds and 
sinuses thereof tending and conducting the air 
towards it : of a thin membrane, like the pelt of 
a drum, stretched across this passage upon a 
bony rim : of a chain of moveable and infinitely 
curious bones, forming a communication, and 
the only communication that can be observed, 
between the membrane last mentioned, and the 
interior channels, and recesses of the skull: of 

Y 3 
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cavities^ Bimilar in shape and Soon to wisd in^ 
6trumeDt8 of music^ bang spiral, or porticms of 
circles : of the Eustachian tabe, like the bok m 
a drup, to let the air pass freely into, and 
of the barrel of the ear, as the covering 
brane vibrates, or as the temperature may be 
altered: the whole labyrinth hewn out of a rock; 
that is, wrought into the substance of the hard- 
est bone of the body. This assemUage of ooa- 
nected parts constitutes together an apparatus, 
plainly enough intended for the trausmisaon of 
sound, or of the impulses received from sound ; 
and it is only to be lamented, that it is not better 
understood. 

^^ The communication within, formed by tbe 
small bones of the ear, is, when we lock upcm 
it, jnore like what we are accustomed to call 
machineiy, than any thing I am acquainted with 
in animal bodies. It seems evidently designed 
to continue, towards tbe sensorium, the tremu- 
lous motions which are excited in the membrane 
of the tympanum, or what is better known by 
the name of ^ the drum of the ear.* The corn- 
pages of bones consists of four, which are so 
disposed, and so hinge upon one another, as that 
if the membrane, the drum of the ear, vibrate, 
aU the four are put in motion together: and by 
the result of their action, work the base of that 
which is the last in the series, upon an aperture 
which it closes, and upon which it plays, and 
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which aperture opens into the tortuons canals 
that lead to the brain. This last bone of the 
four IB called the stapes. The office of the drum 
4rf the ear is to spread out an extensive surface, 
capable of receiving the impressions of sound, 
and of bemg put by them into a state of vibra- 
tion. The office of the stapes is to repeat these 
vibrations. It is a repeating frigate, stationed 
more within the line. From which account of 
its action may be understood, how the sensation 
of sound will be excited, by any thing which 
<x>mmunicates a vibratory motion to the stapes, 
though not, as in all ordinary cases, through the 
intervention of the membrana tympani. This 
is done by solid bodies applied to the bones of 
the skull, as by a metal bar holden at one end 
between the teeth, and touching at the other 
end a tremulous body. It likewise appears to 
be done, in a considerable degree, by the air it- 
self, even when this membrane, the drum of the 
-ear, is greatly damaged. Either ip the natuml 
or pretanatural state of thei organ, the use of 
the chain of bones is to propagate the impulse in 
a direction towards the brain, and to propagate 
it with the advantage of a lever; which advan- 
tage consists in increasing the force and strength 
of the vibration, and at the same time diminish- 
ing the space through which it osdllates: both 
of which changes may augment or facilitate the 
still deeper action of the auditory nerves. 
Y 4 
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^^ The benefit of the Eustachian tube to the 
organ may be made out upon known pneumatic 
principles. Behind the drum of the ear is a 
seco^fl cavity or barrel, called the tympanum. 
The Eustachian tube is a slender pipe, but suffi- 
cient for the passage of air, leading from this 
cavity into the back part of the mouth. Now, 
it would not have done to have had a vacuum in 
this cavity; for, in that case, the pressure of 
the atmosphere without would have burst the 
membrane which covered it. Nor would it 
have done to have filled the cavity with lymph 
or any other secretion: which would neces- 
sarily have obstructed, both the vibration oi 
the membrane, and the play of the small bones. 
Nor, lastly, would it have done to have occu 
pied the space with confined air, because the 
expansion of that air by heat, or its contraction 
by cold, would have distended, or relaxed the 
covering membrane, in a degree inconsistent 
with the purpose which it was assigned to exe- 
cute. The only remaining expedient, and that 
for which the Eustachian tube serves, is to open 
to this cavity a communication with the external 
air. In one word, it fexactly answers the pur- 
pose of the hole in the drum. 

^^ The membrana tympani itself likewise, de- 
serves all the examination which can be made of 
it. It is not found in the ears of fish ; which 
furnishes an additional proof of what indeed is 
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indicated by every thing about it, that it is ap- 
propriated to the action of air, or of an elastic 
medium. It bears an obvious resemblance to 
the pelt or head of a drum, from which it .takes 
its name. It resembles also a drum-head in this 
piincipal property, that its use depends upon its 
tension. Tension is the state essential to it. 
Now we know that, in a drum, the pelt is car- 
ried over a hoop, and braced, as occasion re- 
quires, by the means of strings attached to its 
circumference. In the membrane of the ear, 
the same purpose is provided for, more simply, 
but not less mechanically, nor less successfully, 
by a different expedient, viz. by the end of a 
bone (the handle of the malleus) pressing upon 
its centre. It is only in very Jarge animals 
that the texture of this membrane can be dis- 
cerned *.** 

In the Philosophical Transactions for the 
year 1800 (vol. i.) Sir Everard Home has 
given some cmious observations upon the ear, 
and the drum of the ear, of an elephant. ' He 
discovered in it, what he calls a radiated muscle, 
that is, straight muscular fibres, passing along 
the membrane from the circumference to the 
centre ; from the bony rim that Surrounds it 
towards the handle of the malleus, to which the 
central part is attached. This muscle he sup- 

* Dr. Paley's Natural Theology, p. 42—47. 
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pMes to be designed to biing the m^iibraiie 
into unison with different sounds : but then^ he 
also discovered^ that this muscle itself cannot 
act, unless the snembrane be drawn to a streteh^ 
and kept in a due state of tightness^ by what 
ma J be caUed a foreign force ; viz. the action of 
the muscles of the malleus. Supposing his expla- 
nation of the use of the parts to be just, our 
author is well founded in the reflection which 
lie makes upon it : ^^ that this mode of adapting 
tbe ear to different sounds, is one of the most 
beautiful applications of muscles in the body; 
the mechanism is so simple, and the variety of 
effects so great*.'* To confim and illustrate 
what has been said, I have furnished the reader 
with a m^ of the ear, which I have reduced 
with considerable attention, from a valuable 
engraving. 

While the care that is obvious in the form- 
ation of the ear, manifests itself alike in every 
part of the human body, we cannot but ob- 
serve, with what amazing skill, and tenderness, 
God himself has ddgned to work. Here he 
has displayed a father's liberality, because our 
best ^orts would have been ineffectual. Sup- 
pose for one moment, that, after having put the 
animal body together, it had been required oi 
us to keep the heart in motion, to dii'ect the 

♦ Dr. Paley's Natural Theology. 
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flux aod rcdiux of the blood through the arteries 
and veins, to supply the hinges or joints with 
oil, that they should play freely in their sodcets^ 
to lift up the eyelids with our hands, whenever 
we wished to see, to keep the outer sur&ce of 
the eye moist by the application of a purifying 
liquid; I ask, what would our lives have been? 
surely, but one act of devotion to ourselves, 
without the possibility of cessation, ^r rf re- 
cruiting our strength by sleep. But all this, 
and a multitude of other important ends, are 
secured by involuntary motion: and yet, while 
all this is doi^ for us, much^ very much, remains 
for us to do. Every year's bill of nEK>rtality, our 
numerous hospitals, our visits to the chambers 
of sickness, our personal experience, announce 
this. In fact, such is the quantum of that 
which remains for us to do; that, with the hope 
of having the list perused, I am obliged to take 
the relation from a poet, whose name is so en- 
twined with all that is elegsmt, that, perhaps, 
even this will not be offensive: he says, 

<< Numbers of all diseased; all maladies 
Of ghastly spasm;^ or racking torture, qualms 
Of heart-stck agony^ all feverous kinds, 
Convulsions, epilepsies, fieroe catarrhs, 
Intestine stone, and ulcer, colic pangs. 
Demoniac frenzy, moping melancholy. 
And moon-struck madness, pining atrophy, 
Marasmus, and wide-wasting pestilence. 
Dropsies, and asthmas* and jotnt-cracking rheums. 
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Dire was the toiiiiif ! deep the groans! Despair 
Tended the sick, busiest from couch to coach: 
And over them triumphant Death his dart 
Shook ; but delay'd to strike, though oft invoked 
With TOWS, as their diief good, snd final hope. 
Sight so deform what heart of rock could long 
Dry^y'd beholder 

Now, the mitigation and cure of all these 
diseases depend npon ourselves; the mighty 
catalogue dwindles beneath the indefatigable 
labours, the patient investigation of an Escu- 
lapius. How much does increased attention 
to the science of chemistry promise? How many 
thousands of lives have been lost by poisons, 
which might have been saved, had the physi* 
cian been in possession of the chemical science ? 
Every inspiration we take, and every pulse that 
vibrates within us, effects a chemical change 
upon the animal fluids ; and, in proportion as 
the nature of the operation is understood, will 
life be perpetuated, or rendered comfortable, 
while it is continued. — ^And while we contem- 
plate with delight, » the progress of medical 
knowledge; may we not believe that, for every 
malady nature has furnished a remedy, that the 
remedy is within our reach, and requires but 
the hand of industry to bring it forth? — ^To 
present but one illustration: What encoui^age- 
ment does the origin and progress of the vario- 
lous inoculation afford? The yearly average of 

* Milton, Book XL 
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deaths by the small-pox in London only^ till 
within the last ten years, nsed to amount to 
more than 2020 persons. 

In Edinburgh, according to Dr. Monro, 
one tenth of the whole population have been 
cut off by the small-pox. 

In France, the proportion of deaths by the 
small-pox has been one fifteenth of the whole 
mortality. According to Dr. Colon, from 60 
to 72,000 fell annually by the disease. In one 
year 15,000 were cut off in Paris alone. And, 
in another particular year. Dr. Moreau says, 
not less than 20,000 died of it. 

At Montpelier, in one year, 6000 out of 
32,000 inhabitants died of the small-pox. 

In Rome, 6000 perished in six months. 

In Palermo, 8000 died in one year ; and in 
Naples, twice that number. 

In Geneva, according to Dr. Odier, about 
one in twenty, fell victims to the small-pox. 

At the Hague, the deaths by the small-pox 
amounted to more than one in thirteen. 

In Germany alone, this disorder destroys 
70,000 persons annually, or nearly 200 per 
diem. 

From Dr. Tlmonrs account, it appears, that, 
at Constantinople, before the adoption of inocu- 
lation, even one half of those infected with 
small-pox have fallen victims to it. 

Dr. Macdonald, of Hamburgh, calculates. 
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that the 8iiia]l*pox proves fbtak to forty railliott 
every century; Dr. Soeoo^ <rf Milan^ to siirty 
million; and Dr. Lettsom^ of London, to 
twenty-one million in Europe alone, which 
should make his computation amount to not 
less than one hundred miltteo ; the other quarters 
of the globe being so much more esctensive dian 
that of Europe, and the people so ignorant of 
the medical art. 

The small-pox is said to have been so malig- 
nant in Russia> as to have destroyed annually 
two millions of the stdbjects of that vast empire. 

In China, where the population is immense, 
the numbers who anwMlly die of the small-pox, 
are incalculable. 

In India, the mortality occasioned by tlie 
natural small-pox, has been prodi^oiu ; no less 
than one, out of three, have died of it. 

Now, it is very satisfectory to have dis- 
covered, not simply, that there is a prevent- 
ive for all this, but that the preventive is one 
most simple in its nature; and though the 
heart, capable of one grateful emotion, will 
ever beat responsive to the name of Jenner, yet, 
had it not been for the observation of some 
country people, who remarked that the re- 
ceiving of the cow-pox, protected the constitu- 
tion from the small-pox, this glorious fact 
would still have remained among the secrets of 
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n^ure^ and this consolatory information wouM 
not have been wafted from shore to sfawe. 

These observations address themselves to us^ 
not simply as intellectual^ but as accountable 
creatures; they come to us announcing the san^ 
great truth respecting religion^ God has done 
much for us^ but he has also left much for us to 
do. How can I epitomise what God has thus 
done for us? I shudder at a task so hard^ but 
the necessity of the attempt imavoidably flows 
from the character of this essay. 

God at first created man in a holy and 
happy state^ and filled him with heavenly dis«> 
positions^ so that his min^ yielding to the 
influence of sovereign benevolent energy, every 
volition was pure, and every thought unsul* 
lied. In this situation, a temptation presented 
Itself, which being well adapted to the intellect 
tual mind to which it was addi*essed, succeeded. 
The dire results of disobedience soon manifested 
themselves; nature, all in harmony, became de* 
ranged; the passions, sweetly subservient, broke 
forth in dreadful convulsions; enmity to God 
and man was the characteristic of the mind, 
so lately the residence of heavenly purity, and, 
instead of communion with Grod on earth, being 
with smiles exchanged for more immediate 
communion in heaven, the dark cold grave was 
the end of a journey tl^rough a valley of tears. 
But was this state of things for ever to to exist? 
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That was impossible; the rancour and ill-wiH 
of the human species would soon have swept 
them from the earthy had not a potent remedy 
been provided; but a remedy was found, niost 
astonishing, most incredible, and in every way 
suited to the wants, and necessities of man. 
For, while all the calamities that wring oup 
hearts, that draw down the copious floods from 
our eyes, all the pains which extort so many 
groans, with every shock of mortality which de- 
populates our cities, may be traced to the former 
source; all freedom from pain, all intellectual 
enjoyment, all social intercourse, all the com- 
forts of home, all the endearments of friend- 
ship, yea, every mitigating occurrence during 
the fatigues of our jouraey, our composure in 
death, our anticipation of a glorious resurrec- 
tion, and of an inheritance for ever in heaven, 
all these we owe to the ample remedy which 
God has provided. While, also, there is a mul- 
titude of truths which admit of demonstration, 
this, that a Saviour has actually appeared to 
put away sin by the sacrifice of himself, is thb 
TRUTH around which God has allowed an efful- 
gency of light to shine, an irradiation of glory to 
appear, which no other truth admits ; and the 
reason we do not see and feel all this, is, that 
besides the reading usual to a cultivated mind, 
we do not add the perusal of the Bible; or, if 
we do penise that blessed book, it is not with 
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the docility of children; we do not take it np a» 
an infiEdlible oracle^ embrace it with a Warm* 
hearted glow of gratitude, as having found the 
only antidote for the maladies of man. I there* 
fore do earnestly recommend each individual to 
examine for himself, and I am sure it will ap- 
pear, that there is a remarkable order in the 
events, and predictions, respecting this great 
Restorer of human nature; it will be obvious, 
that there is an astonishing clearness in the pro- 
phecies, an amazing accuracy in the delinea- 
tion of the nature, and character, of the pei*son 
and offices, of the Messiah, of the circumstances 
attending his birth, of the miracles he should 
perform, and the treatment he should meet 
with, while an interesting dependence between 
the Mosaic, and the Christian economies, ex- 
hibits itself. 

But this is not the only description of sub- 
ject that the Bible presents. The attentive 
examiner will find a number of historic facts, 
and remarkable prophecies, which must have 
produced, in the minds of philosophers of every 
age, a conviction df the existence and superin- 
tendence of God ; such as the universal deluge, 
the multiplication of languages, the destruc- 
tion of Sodom and Gomorrah, prophecies re- 
specting Babylon, Tyre, and Egypt, the de- 
struction of Jerusalem, and the state of the 
Jews. The whole history of the Israelites pre- 
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Bents one grand series of interventions; and, 
though these were confined to a pecnliar people, 
yet an amazing publicity was given to them, by 
the removal of the Hebrews from Canaan to 
Egypt, and from Egypt back again to Cetoaan. 

He will find the plan of Providence deve- 
loping itself in the raising up suitable instru- 
ments for the accomplishment of his great de- 
sign; suchasCyrus, Alexander, and Augustus *• 
And as he proceeds in his research, he Mali dis- 
cover, that the canon of Scripture does not close 
without instructing us in the nature and ex^ 
cellencies of God, in the wants, and the prin- 
ciples of human nature, in an exhibition of what 
we ought to be, in a full assurance of an eter- 
nity of duration; without presenting everlast- 
ing happiness to the righteous, and misery to 
the wicked; without addressing us by every 
motive which can warm the heart, and elevate 
the mind; without adding encouragement to 
encoui'agement, and heaping up recompense on 
reward; without appointing an external and 
visible church; without instituting two standing 
ordinances to be perpetuated to the end of time; 
without consecmting one day in seven for the im- 
mediate service of God, and allowing us on that, 
and on every other day, to oflFer up our desires 
to Him, with confession of our sins^ and thank- 

* Note II. 
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fill acknowledgments of His mercies; or without 
adding the assurance, that the influences of his 
infinite Spirit, ^hall act upon our finite minds, to 
subdue the enmity which subsists in them to the 
administration of God, and to renew in our 
hearts, holy and heavenly volitions. 

All this God has done, and yet the world 
remains a wilderness! because we expect that 
God should, in the manifestation of Himself to 
us, not only adapt religion to our infirmities, 
but accommodate it also to our inveterate vices. 
We not only require Him to present the anti- 
dote to our infirmities, but we demand our in- 
firmities to be removed without the application 
of the remedy. We wonder that so little is 
done; we forget that we ought to be doing. 
We are alive to the fact, that every age has pre- 
sented its peculiar errors; we forget that it is for 
us to stem the torrent, and in our persons exhibit 
what it is cap&ble of eflecting. This fact, that 
each revolving century presents its fashionable 
error, shows both the necessity of action, and 
the extent of those duties which devolve upon us. 
O! could the man of this world, the cold-hearted 
moralist, be persuaded to believe, that he has 
never yet beheld reJi^on as it is, that he has 
always seen it in the deformity of those, who 
call themselves, its friends! O, could he see 
that it stands an inflexible pyramid amidst the 
tempestuous ocean of changing fashions, and 
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that the time advances when the tempest shall 
subside, when it shall be evident that nothing is 
lost of the stateliness of the edifice, by its pre* 
senting to the world the full force of its colossal 
beauties ! 

When we set ourselves seriously to the task 
of examination, what is more obvious than that 
the observances of religion must borrow their 
itepect from the character of its professors? 

It is impossible that a refined Grecian, that 
a rude barbarian, should manifest his belief in 
the stupendous fact of man's redemption in 
exactly the same way. Then why should the 
ignorance, the imbecility of man, be placed tQ 
the account of that very system, which has made 
him so much better than he would otherwise 
have been ? Since the down&ll of the Roman 
empire, there has not been a period, in which 
religion could shine forth, with all that match- 
less elegance, with all the spotless purity, with 
which revolving centuries will present it to the, 
future view of mankind. 

What were the circumstances, which occa- 
sioned the downfall of this empire ? Was it not 
the indolent, and vicious luxuiy of her people, was 
it not the influx of rude barbarians, wild as the 
countries whence they sprang? Now, see this ines- 
timable treasure in the hands of these two bodies 
of people, and tell me, whether, (though it might 
not be embraced by them) indolence would not 
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do Bomething, whether ignorance would not 
do more^ to debase it ? Mai'k the establishment 
of the feudal system, and see what opportunity 
there was for the display of the mild virtues of 
religion. Mark the fanatical wars of the crusa- 
ders, and observe, if this was not probably the 
only means of keeping religion alive in the world, 
the whole world composed of a set of ruffians ; 
but still mark the unhallowed channel through 
which Heaven's best g^ft had to pass. This 
brought in the age of chivalry, and presented 
to mankind some most lovely evidences of what 
religion can do*. But still this heavenly lElotilta, 
glided upon an ocean of dreadful impmity, and 
under the mask of piety, sins so enormous were 
committed, that tliey will never be blotted from 
the memory of man : no; these are the offences 
that led to the grand Reformation ; but, while 
they brought in a reformation, the deadly effects 
hang even upon us, and it is with difficulty we 
can separate the purity of religion^ from the im^ 
purity of its professors. But the time is coming. 
Civilization has taken a grand march ; the arts 
and sciences are loved, and cherished, and 
blessed ; learning is reviving in every quarter ; 
and, I trust, the best of^ all learning, will ever 
be cultivated, as a nation duly appreciates the 
subordinate arts. 

* Note III. 
z3 
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Now^ these observations address us most 
forcibly ; for we see how much depends upoo 
us. If we will, we may leave to our childrea 
the midnight darkness of Popay; if we will, 
we may give them religion, as it came pure 
from the hands of God : and I plead this day, 
that we may thus present it to them: but, 
for this purpose, we must give them an ednca* 
tion large, liberal, and comprehensive ; we must 
not let them believe there are no difllculties in 
the way to heaven, but, tenderly presenting 
these obstacles, we must enable them to remove 
them all. 

Much has been said of the slow progress of 
Christianity*. I confess I do not myself see it. 
This grand majestic car travels on the beaten 
road of ordinary occurrences: its contraction 
within narrow limits, or its running triumph- 
antly throughout the world, depends on the 
spirit of its peo{)le. Lict their minds be pre- 
possessed in its favour by a liberal education ; let 
their hearts be warmed in its cause by expe- 
rience; in their lives let them exhibit a genuine 
and a heavenly purity, and there will be no oc- 
casion to complain of the slow progress of re- 
ligion. 

Among a thousand interesting plans, by 
which Religion may be presented to the world as 

• Note IV. 
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a heaveoly visitant^ all-beauteous as she is^ that 
which peculiarly devolves upon the teachers of 
youths is to render her lovely to their young as- 
fiociates. Situated as we are, we see the world in 
varied forms. We see encircling the brows of 
a certmn set of people a contraction, a littleness, 
at which the mind recoils. Let the soul be 
preparing for heaven ever so rapidly, let her 
days and nights be one uninterrupted hosanna 
of gratitude to God, if she is not walking on 
the hair's breadth which they have marked out, 
agreeable to their theory, all is wi'ong. In 
other persons we see a liberality too extensive, a 
liberality detrimental to the dissemination of 
the religion of the Bible. Both these extremes 
should be avoided, if we would not have our 
successors lament, that, in receiving religion 
from us, it passed through so impure a channel. 
How desirable it is, that when they shall be 
able to read, to think, to combine, they shall 
not only bless God for his revelation, but that it 
has been so ably expounded by the lives of their 
associates. Say, would it not remove half the 
barrier we have had to surmount; and might 
not the time, which has been spent by us in 
solving the problem, how it is that the lives of 
nominal Christians are so unworthy, be by them 
devoted to making new plans for the meliora- 
tion of society, for the lessening of its cala- 
mities, for the increase of its bliss. Certain I 
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am, that the time is advancing, when a ni^ioa 
of people shall as much exceed the Greeks and 
Romans, as the Greeks and Romans, when at the 
summit of their elevation, excelled the Huns, and 
Goths, the Vandals, and Visigoths : for, though 
their excellent forms of government, their rigid at- 
tention to the arts both of peace and war, their ac- 
tive spirit of patriotism, and their strong attach- 
ment to their mythology, raised them to an ele- 
vation, which impresses astonishment on our 
minds, yet let us remember that but half the hu- 
man species enjoyed the advantages which their 
Wstory describes. In the politest ages of Greece, 
were not females condemned to ignorance, to 
labour, and to obscurity? At the time of their 
greatest magnificence, vice was tolerated; the 
gratification of revenge was honourable ; suicide 
was a virtue ; their gods were gold and silver, 
wood and stone. At that we should not shud- 
der; but every vice was deified, every crime 
was patronized by a god. Now, I say these 
people were great ; but it is an unavoidable re- 
sult, if we will but be diligent, in cultivating 
all the arts, and all the sciences, and if we 
will let these be, only handmaids to our pa- 
triotism and to our religion, pnly helpers in 
serving our God, that our own nation must be 
greater still. Cicero hesitates not to assert, 
that to their piety, to the firm belief in an over- 
ruling Providence, the Romansi were indebted 
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for their ascendancy over all other nations. 
Now, if the belief in false gods had such a 
mighty influence, what must be the effect of 
Grecian refinement, of Roman literature, when 
distributed equally to each sex, and when graft- 
ed upon Christian principles: principles not 
such as have been exhibited in the world, but 
such as stand uncontaminated in the Bible ? 
The effect will be the developement of a " new 
earth, wherein dwelleth righteousness.'* 

It would be easy and delightful to pui*sue 
this theme, to mark how the passions, and 
selfish views, the diligence, and noble conduct 
of individuals, and how times, and circum- 
stances, act in subserviency to this grand event. 
But, to direct the mind to one fixed point, and 
exhibit one scheme of probable utility, and then 
furnish three or four arguments in its favour, 
may be more useful than to leave the imagina- 
tion to range In an extensive scene ; where, in- 
deed, the pasture is verdant, but the paths are 
devious. 

Any idea I have to offer must necessarily be 
connected with the object of my constant at- 
tention. Female education then is the topic: 
a subject of such commanding importance, that 
it requires the head of a politician and legis- 
lator to do it justice. Education was a theme 
to which Milton and Locke thought it their 
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honour to ^aeld attention: it may then^ witb 
pippriety, be inquired, who is it that ventures 
to advance, and offer her views on such a subr 
ject? The individual is humble, indeed, but 
the whole of her career has furnished one act of 
dedication to this important topic. For seven 
years of her life, metaphjrsical works were 
her meat, and her drink; days and nights 
were devoted to the gratification of this in* 
satiable appetite. It was impossible, thus to 
fail of acquiring some little insight into the 
established laws of the human constitution* 
This period has been most unexpectedly suc- 
ceeded by seven years of practical investigation 
of these laws; and the combination of these 
circumstances has placed, in a most over- 
whelming point of view, the necessity of pre- 
senting to the youthful mind science in its 
simplest, its noblest, its most general, and copi- 
manding point of view: and the rapid progress 
in improvement, the habitual good will during 
the hours of business, and the amiable deport^ 
ment of pupils, whose studies are directed by 
an attention to this rule, during the periods of 
relaxation, create a considerable degree of 
anxiety to g^ve it a much wider circulation. 

It has been an inquiry of some interest, how 
this may be effected; and, the most probable 
means appear to be, the union of forty or fifty 
ladies, who are heads of seminaries^ and mem- 
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bers of the Established Church, ioto an assoda- 
tion^ by which meaos there fnight be a constant 
and friendly exchange of sentiments on the sub- 
ject of education. By this consolidation of work, 
talent, and piety, independent seminaries which 
have shone as so many glittering stars in the 
firmament, would appear with the importance 
and splendour of the sun ; but to give this asso* 
ciation all that weight and inflaence which it is 
desirable it should possess^ to give to its laws aU 
that wisdom which they ought to display, and 
all that knowledge of human nature which they 
must evince, it is important that it should be 
under the patronage and direction of one or 
more of the dignitaries of the church, who 
should be identified as the fathers of the rising 
generation. 

Such is, very briefly, the idea I have to pre- 
sent. To enter more into the detail is unneces- 
sary at this time; and as the catechetical part of 
this work is (^ered with a considerable degree 
of timidity, and has been withheld, till, with 
propriety, it could be kept back no longer, I 
shall have credit for descending from general 
topics, to a paiticalar pointy with increased 
emotion. The arguments I have to ofier in its 
favour, I trust, will fiiraish an apology for my 
zeal and anxiety in the cause. 

I cannot but be aware, that there are a 
multitude of individuals, who look upon any 
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deviation fix>in the beaten tracks as the rash 
effort of a warm imagination^ that may please 
and dazzle for a time, bnt can produce no real 
or lasting benefit. This idea might be appli- 
cable on the present occasion, were my views 
connected with any violent depreciation of those 
plans, still in use in female seminaries, or if any 
indecorous precipitation in the work of amend- 
ment were urged; but my object is simply to 
facilitate that mental improvement which is 
working its way, and to furnish a permanent 
foundation, upon which its towering eminence 
may stand secure, one etkct of which would be^ 
that, instead of individuals being borne uncon- 
sciously by the tide of popular opinion, they 
would recognise the fact, that the education of 
their daughters is reduced to a system, and 
that it is the subject of certain, fixed, welli- 
known, and general laws. 

Who is not anxious that suqh an education 
should become national, as would concentrate 
in one individual, extremes the most opposite? 
and this will doubtless be the result of the 
progress of reason, and a judicious diSusion of 
knowledge. Is it not desirable that the mind 
should possess a considerable portion of inform- 
ation, and yet the individual remain modest 
and retiring? that, with much decision of cha- 
racter, a polite attention to the opinions of 
others should be united? that, with a scrupulous 
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iiegftfd to the value of thne^ there should bo 
sweetness and complacency in the society of 
our connexions; so that^ solitude should be 
bliss^ and society the source of delight } that, 
with a mind fitted for contemplation, the at- 
t^tion should be alive to the ten thousand 
little comforts of life ? that, with a keen pene- 
tration into personal defects^ a mantle of ten- 
derness should be cast around the failures of 
others ? that, with a low estimate of personal 
attainments, should be united a readiness to 
allow whatever is excellent in others? that, 
profound piety should exist, without supersti- 
tion; a liberal state of nlind, without laxity; 
and a spirit of investigation, without scepti- 
cism ? That such a combination is not often 
to be founds is the idea I have imbibed: but 
all this is essential to the perfection of the 
female character; and to the due maintenance 
of that exalted station which she holds in the 
community^ by which, unseen^ she giveis energy to 
ber sons^ and by her virtues^ or her vices, insures 
a nation s prosperity^ or^ with accelerated ag- 
gravations, hastens its downfall. Since such are 
the effects of female influence, and a combina- 
tion of all the excellencies just enumerated is 
rare, yet, as the assemblage is occasionally found, 
it appears to be desirable, that those who would 
fecilitate our national improvement, should tn^ce 
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out the general principles of our nature, which 
have been acted upon, when such a result has 
exhibited itself. 

What was the object aimed at by sereral en- 
lightened citizens, when the arithmetical skill of 
an American youth displayed itself? It was ta 
obtain the basis upon which his deductions were 
founded, that the application of the principle 
might be rendered subservient to the more rapid 
progress of ordinary capacities. In connexion 
with this subject, how important is a remark 
made by Lord Bacon : *^ Rules,** says he, ^ do, 
in some sort, equal men's wits, and leave no 
great advantage or pre-eminence to the perfect 
and excellent motions of the spirit. To draw a 
straight line, or to describe a circle, by aim 
of hand only, there must be a great difference 
between an unsteady and an unpractised hand, 
and a steady and practised ; but, to do it by 
rule or compass, it is much alike.** 

The rapid spread of intellectual improve- 
ment during the last twenty years, is surely en- 
couragitig to any one willing to enter upon the 
task of its increased advancement ; and it is the 
first argument I offer, in soliciting attention to 
the idea of an association of female seminaries. 

To what art or science can we direct our at- 
tention, in which the progress is not truly inte- 
resting? Shall the subjects be geography, and na- 
vigation ? The glowing language of a celebrated 
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writer, relative to the former science, cannot be 
improved: he says, "The reign of George IH. 
will stand conspicuous, and proudly pi*e-eminent 
in future history, for the spirit with which dis- 
coveries were prosecuted, and the objects of 
science promoted; and a dawn of hope ap- 
pears, that ere its close, the interesting pro- 
bleib of a north-west passage from the At- 
lantic to the Pacific will be solved, and this 
great discovery, to which the Frobishers, the 
Hudsons, the Da\as's, Baffins, and Bylots, so 
successfully opened the way, will be accom- 
plished." And, doubtless, the increased know- 
ledge of the science of navigation will not be 
without Its advantages in facilitating the solu- 
tion of this problem. Such are the laws to 
which navigation is reduced, that a seaman, 
though ignorant of mathematics, may apply 
with correctness and dexterity the rules for 
finding the longitude." The progress which 
has been made in astronomy, anatomy, and 
botany, is proverbial ; and has this arisen from 
the retrograde motion of some sister science? 
no; but from the md they have received frola 
the increased proficiency of the optician. In- 
deed, upon the sciences of astronomy, and ma- 
thematics, the eloquent and philosophical statCr 
ment of the argument by M. Condorcet, cannot 
iail to cany conviction to the mind. His 
words, as translated by Dugald Stewart, are, 
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'^ To ^uch of my readers as may be slow ia ad^ 
mittiog the possibility of the progressive im-^ 
provement of the human race, allow me to 
state, as an example, the history of that science 
in which the advances of discoveiy are the most 
certain, and in which they may be measured 
with the greatest precision. Those elementary^ 
truths of geometry, and of astronomy, which, in 
India, and Egypt, formed an occult science, 
upon which an ambitious priesthood founded its 
influence, were become, in the times of Archi- 
medes and Hipparchus, the subjects of common 
education in the public schools of Greece. In 
the last century, a few years of study were suf- 
ficient for comprehending all that Archimedes 
and Hipparchus knew; and, at present, two 
years employed under an able teacher, carry the 
student beyond those conclusions which limited 
the inquiries of Leibnitz and of Newton. Let 
any person reflect on these facts: let him follow 
the immense chain which connects the inquiries 
of Euler, with those of a priest of Memphis: let 
him observe, at each epoch, how genius out- 
strips the present age, and how it is overtaken 
by mediocrity in the next ; he will perceive that 
nature has furnished us with the means of 
abridging, and facilitating our intellectual la- 
hours, and that there is no reason for appre- 
hending that such simplification can ever have 
an end. He will perceive, that at the moment 
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when a multitude of particular solutions, and of 
insulated facts^ begin to distract the attention, 
and to overcharge the memoiy, the former 
gradually lose themselves in one genei'al method, 
and the latter unite in one general law; and 
that these generalizations continually succeed- 
ing one to another, like the successive multipli- 
cations of number by itself, have no other limit, 
than that infinity which the human faculties are 
unable to comprehend/' 

In proportion as the mind becomes familia- 
rized with these ideas, will it be stimulated to 
action, not simply by the consideration of how 
much is done; but by the conviction of how 
much there still remains to do; so much that it 
seems to require uncommon vigour to qualify 
for the combat, an unusual character of mind, 
that dares calculate upon the bliss of victory. 
The immense achievements yet to be made^ is 
my second argument. 

We are still only emanating from the dark- 
ness of the sixth, and seventh centuries. We 
are but on the march fi-om the tyranny of 
ancient prejudice, to the perfection of human 
reason; we are only emerging from that op- 
pressive bondage, upon which the old system of 
policy was founded, and on the skilful exercise 
of which, its influence has been so long perpe- 
tuated. We are but half way upon our journey 
between the time, when every thought, on every 
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sobject, was made to yield before the terrors of 
the Inquisition; and that auspidoos pariod 
when the perfection of human society shall 
render the execution of sanguinary laws un- 
necessary^ and the whole science of legislation 
shall be reduced to a few^ grand, and simple, 
precepts. But surely the greater part of oar 
difficulties are surmounted, and the certainty 
of our progress, is more obvious, than could 
hare been the advances made by our pre- 
decessors. The following argument drawn from 
Stewart's Philosophy of the human Mind, 
must be truly encouraging to those whose 
ener^ei fail, because the combat is severe. 
He observes, ^^Of the progress which may 
yet be made in the different branches of 
moral and political philosophy, we may form 
some idea, from what has already happened in 
physics, since the time that Lord Bacod united 
in one useful direction, the labours of those who 
cultivate that science. At the period when he 
wrote, physics was certainly in a more hopelen 
state, than that of moral and political philo- 
sophy in the present age. A perpetual suc- 
cession of chimerical theories had, till then, 
amused the worid, and the prevailing opinion 
was, that the case would continue to be the 
same for ever. Why then should we despair of 
the competency of the human faculties, to es- 
tablish solid and permanent systems, upon other 
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subjects which are of still more serious imr 
portance? Physics, it is true, is free from many 
difficulties which obstruct our progress in moral 
and political inquiries ; but, perhaps, this ad- 
vantage may be more than counterbalanced, by 
the tendency they have to engage a mofe uni- 
versal, and a more earnest attention, in conse- 
quence of their coming home more immediately 
to our * business and our bosoms.* When 
these sciences too, begin to be prosecuted on a 
r^[ular and systematical plan, their improve- 
ment wiU go on with an accelerated velocity; 
not only as the number of speculative minds 
will be every day increased by the diffusion of 
knowledge, but as sA acquaintance with the 
just rules of inquiry, will more and more place 
important discoveries, within the reach of ordi- 
nary understandings." 

If, after what has been said, it still remains 
the subject of inquiry, why I am anxious to 
press home, ttie importance of female education, 
and to trouble the public with my views on the 
gubject, I can only say, it was not the solitary 
exertions of a Nimrod, a Hercules, or a Semi- 
ramis, that raised those stupendous monuments 
of human skill, which have excited the admira- 
tion of succeeding ages. No: it appears to 
be the sole prerogative of the Infinite Mind to 
act alone. When finite minds would effect any 
great object, it must be by the concentration of 
aa2 
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their powers by the union of thdr influence ; it 
must be the act of the multitude, not of an indi- 
vidual. 

It is, perhaps, almost unnecessary, as an 
argument in favour of the cause I plead, to 
point out some circumstances respecting the 
state of society in the United Kingdom. It 
is a well-known . fact, that a large part of the 
community are not members of the national 
established Church: that, on the one hand, 
the Catholics, daily augment in number, and 
that the Dissenters, split into forty or fifty 
subordinate divisions, form a large mass of the 
population. In addition to this, we cannot bnt 
expect an influx of gaiety, and some revival of in- 
fidelity, from the clpser and mor^ general inter- 
course that exists between us, and our continental 
neighbours; whose vices are the more likely to 
be adopted by us, since they are covered with 
an exterior garb, which must captivate eveiy 
individual of taste, and feeling. 

During the season of confinement to our 
country, which a long war imposed, there was 
time for many of the important truths of religion 
to be ri vetted in the minds of our people; but 
how few can grasp the whole of a subject ! and 
each department of the community pursues the 
division of truth, which falls in with some dar- 
ling prejudice, or some favourite object. Hence, 
many of the precepts of the sacred writings 
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have been imbibed by our populace, without 
any knowledge of the relation in which they 
stand to other parts of the Holy Scriptures. 
Hence, this doqtrine of the equality of mankind, 
supposed to rest upon this inj^llible basis, has 
been proclaimed, without consideiiug, that 
social order, and universal subordination^ are 
founded on the laws of nature, and unavoidably 
impose themselves upon each individual who 
becomes a member of society; without cOn- 
indering the fact, that to enjoy liberty aright^ 
the foundation on which it rests must be gene- 
rally understood, and that the light of philo- 
Bophy must first be universally extended. To 
the statement of one fact, without its indis- 
pensable associate being kept in view, I appre- 
hend we may trace much of that insubordina- 
tion obvious in various departments of the com- 
munity. Hence, a practical exhibition of the 
import of these precepts, ^ " Be courteous,'* 
^^ Honour all men,** appears as though it might 
be beneficial to our associates. But while we 
would duly appi-eciate, and diligently cultivate 
that which is admirable in the French character, 
there is great danger of imbibing some of the 
odious maxims of their policy. 

What then is to be done? Shall we place 

' around our island a barrier more formidable 

than the ocean, to check the unparalleled ac- 

tiyity of our people in their visits to the con- 
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tineDt? Shall we do what^we can to prevait 
their seeing an habitual exhibition of the finest 
feelings of our nature? Shall we seclude them 
from the worlds and then boast of their decision 
of character ? 

This will not do ; we must snpply an anti- 
dote, as extensive as the malady, and exactly 
suited to its nature. We must give to the risings 
generation, solid and permanent principles; yea, 
principles more permanent, and more solid^ 
than those by which the world has hitherto been 
governed. Need I say, then, that this is my 
third argument in soliciting, at this juncture, 
the dignitaries of our church to come for- 
ward, and fix the wavering opinions of the 
community, by giving the impress of their 
own exalted minds, to the rising generation? 
Their patriotic spirit, their natural and ac- 
quired endowments, and their paternal con- 
nexion with the community, render it par- 
ticularly desirable that they should enter se- 
riously upoii the important business of direct- 
ing the established laws of our constitution to 
purposes worthy of their divine origin; and 
that, after having devoted themselves to this 
important engagement, they should place the 
result in the hands of all those heads of semi-* 
naries who shall willingly be guided by such 
regulations. By this, not only, would a degree 
of stability be given to the opinions of the 
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community, bot the improvement of female 
education in the British empire would be^ in a 
ratio infinitely greater than any thing that has 
been witnessed at present. liord Bacon well 
observes, ^^ expert individuals can execute, but 
the general counsels, and plots, and the mar* 
shalling of affairs, come but from those that 
are learned.** 

There is yet one consideration which I 
must beg permission to mention. It is the en* 
oouragement to be derived from a belief in the 
ultimate perfection of the human character; 
when a variety of attainments shall adorn the 
mind, when an assemblage of graces shall ex- 
hibit themselves ip the person, and when the 
beauty of these, shall be heightened, and refined, 
by the most pure, and unaffected devotion to 
God. 

I grant, that, to a mind incapable of taking 
an extensive survey, not only individuals, but 
nations, and empires, appear to be disposed of, 
as the caprice of fortune may direct; they sink 
and rise alternately as the intrigues of the 
cabinet, or the chances of war may direct. To 
such a mind, it only appears, that every age has 
produced heroes and politicians, that all nations 
have experienced revolutions, and that all his- 
tories are nearly alike. But, I venture to 
affirm, that, to a mind capable of making 
the survey, there will appear to be but three 
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grand periods in the history of the world. The 
first of these extends itself, from the creation, to 
the deluge. That, during that period, rapid ad- 
vances were made in the arts and sci^ices, there 
can be no doubt : but, was it not indispensable, 
that the jiescendants of the first transgressor 
should be swept from the earth, to mark the 
malignity of his offence, and to typify that 
destruction to which all the spiles were sub- 
ject i Hence, though succeeding ages doubtless 
lamented the loss of the stately edifices, of the 
colossal labours of that period, we cannot but 
bow with submission to the wiU of Him, idio 
thus proclaimed our lost condition. In conse* 
quence x>( the new covenant, we find another 
race of men repeopling the earth, and we are 
introduced to a second grand division of time, 
which extends from the deluge, to the death c^ 
our Lord Jesus Christ. After the deluge, three 
important preventives to the spread of deterio- 
rated morals were fumiiijied. The life of each 
individual was materially contracted, languages 
were various, while only one was understood by 
each party; in addition to which, the inhabit- 
ants of the renovated world, were widely dis- 
persed. Though these circumstances were in- 
dispensably neoessary to secure the good order 
of society, they greatly retarded the progress of 
improvement: but, at length, the arts and 
sciences broke through every impediment, and 
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once more stood pre-eminent in the world. The 
inhabitants were again refined in intellect, but 
corrupt in practice ; once more they abounded 
in all the conveniences and luxuries of life, but 
they were " filled with all unrighteousness, for- 
nication, wickedness, covetousness, and ma- 
liciousness ; they were full of envy, murder, de*- 
bate, deceit, malignity, whisperers, backbiters, 
haters of God, despiteful, proud, boasters, in- 
ventors of evil things, disobedient to parents, 
without understanding, covenant-breakers, with- 
out natural affection, implacable, unmerciful.** 
Such was the state of society when ineffable 
Purity made its appearance among mankind. 
They, with one burst of astonishment at his 
presence, exclaimed, ^^ We will not have this 
man to reign over us;** and so fixed was the 
resolve, that they exterminated ipfinite good- 
ness, spotless perfection^ unsullied graces, fix)m 
the earth. They afllbced the brightness of the 
Father's glory, the express image of His es- 
sence, to a cross, and, (can I write it?) ex- 
claimed, ** Avray with such a fellow from the 
earth!** Surely the high dignity of the Suf- 
ferer, could never have been believed, if a 
blackness of darkness had not fallen on the 
human species, of which the darkness at His 
crucifixion was but a faint emblem. The rocks 
were rent, and nations, which till then, by their 
t^me sybmission, appeared to be dead, cam^ 
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forth ; they broke down the middle wall of par- 
tition^ which, till then, had divided the bar- 
barians, from the citizens of Rome; and they 
retired not; bnt shook, and convulsed, and agi- 
tated, the guilty world, till nearly every ray of 
intellect was swept away by the fierceness of 
Jehovah's wrath. 

This tremendous transaction in the history 
of the human species is past. It conducts us 
to a third grand division in the history of the 
world. Of this period, . eighteen hundred years 
have already elapsed; and, we cannot doubt, 
that the Ml and rise of kingdoms are intimatdy 
connected with the sins of man, or the extent of 
the Redeemer's empire. But this, I apprehend, 
is ^ sul^ect which will be placed in a much more 
C(munanding point of view, when, to succeeding 
ages, the history of mankind shall be explained 
on great and general principles. 

The use I make of the above observations, 
in connexion with the hope of the future per- 
fection of the human species, is, that as no 
action can in any degree resemble those which 
are pa^, but the wilful neglect of submission 
to the authority of God, in oj^osition to light 
and evidence ; we trust that such a complete ex- 
tinction of all mental improvement will never 
again take place. There appears, also, reason 
to believe, that as the human species have suf- 
fered in consequence of the death of our Lord 
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JesQS Christy they wiU^ in their cdlective oapa^ 
city^ be blessed, in virtue of His resurrection* 
And while we indulge the hope that the rep^ 
tition of such a scourge will not agun be 
requisite, so the possibility of it appears to 
diminish. 

Security unknown to the Romans is for* 
nished against the irruptions o( barbarians, by 
the alterations^ which have taken place in the 
art of war, in consequence of the invention of 
fire-arms, and the modern science of forti- 
fication. 

Another, and a much more interesting 
source of national security arises fixun the dis- 
covery of this important fact ; that ** the wealth 
of each nation, so far from depending on the 
poverty and depression of its neighbours, is 
intimately connected with their industry and 
opulence ; and, consequently, those commercial 
jealousies, which have hitherto been a fertile 
source of animosity among different states, are 
founded entirely on ignorance and prejudice.*^ 

In addition to these considerations, it has 
been well observed, that the art of printing 
ought, no less than the art of writing, to be 
considered as a step in the natural history of 
mankind, by which a most astonishing influx of 
knowledge is fomished, a consequent preven- 
tive to ignorance is provided, and as long as the 
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freedom of the prass remmns^ an antidote to 
slavery is secured. 

It is a most important law of our constitu-^ 
tion, that we are never stationary; we are either 
receding from excellency^ or are on the march to 
higher degrees of perfection. Now/ could the 
idea frdly occupy our minds^ that^ while in the 
iaithfrd discharge of our duties, we are not 
subject to a lapse into ignorance and degrada- 
tion, we should have a most important stimu- 
lant to press forward, and we should even ac- 
celerate that event, which we look upon as 
infinitely distant. 

Whatever be the interval, it cannot be dis- 
puted, that to seize the grand, prominent, and 
capital features of a subject, and to place them 
before the youthful mind, stripped of all be- 
wildering impediments, is a dictate of common 
sense, and it appears probable, that the result 
will be beneficial, since this was the conduct 
pursued by Lord Bacon, by Kepler, and by 
Newton. It was indeed the rock upon which 
Luther rested, and which made his exertions so 
productive of the happiness of mankind. In 
applying it to the education of our children, it 
is desirable it should be pursued on that com- 
manding scale, which the magnitude of the 
object demands. 
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aCKMORANDUM I.— Page 12. 

Mb. Maurice having informed his readers, that the 
Hindoos have, £rom the remotest periods of antiquity, 
been divided into four great tribes, adds, " The tribe of 
Brahmins alone are allowed to read and explain the 
Vedas or sacred books ; and they explain them as they 
please to the other three tribes, who receive implidtly the 
interpretation of their priests. What an unbounded 
latitude this must open to imposition, in religious con- 
cerns, must be evident to every reader of reflection. It 
has arisen from this circumstance chiefly, that the pure 
and sublime theology of Brahma has been so debased and 
mutilated, especially on the coast of the peninsula, by the 
policy of a venal "priesthood, that few of its ori^nal 
features are to be traced in the devotion of the common 
people, who are strangers to its genuine doctrines, and 
are enslaved by an everlasting round of ceremonies, not 
less painful than perplexing. The indefatigable exer- 
tions, indeed, of our own countrymen, have, of late 
years, burst asunder the veil that formerly obscured their 
religion, and the sacred language in the inscrutable re- 
cesses of which it was so long buried. 

" How difficult it was, even in the time of the emperor 
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Akbef , to penetrate behind that vdl, will be evinced bj 
the following interesting narrative. 

^^ That prince, though bred in all the strictness of the 
Mahommedan faith, possessed a mind too Uberal and 
enlarged to be holden in chabis bj any superstition 
whatsoever. With a de^^n to choose his own religion, 
or, perhaps, £rom mere cvrioaty, he made minute in- 
quiries concerning the several systems of divinity that 
prevailed among mankind. The letter of which Mr. 
Fraser has given to the world a translated copy*, in 
which he solicits the King of Portugal, that missionaries 
mi^t be sent to instruct him, and his people in the doc- 
trines of ChrisUanity, is a angular instance of deviaUon, 
from the strong original bias to his own religion, in the 
mind of a Mahommedan. Akber was successful in his 
researches among all classes of religious votaries, except 
the Hindoos: from a knowledge of their sacred mysteries, 
he found himself excluded by a line which it was impos- 
able to pass. Diametrically oppoute to the Mahom- 
medan and other systems of faith, which eagerly em- 
brace proselytes of every description, the Brahmin 
superstition rejected all converts, and, consequently, de- 
fied all investigation. Not all his authority nor pro- 
mises could induce the priests of that order to reveal the 
principles of their faith: at length, artifice succeeded 
where power fmled; and, in Feizi, the brother of his 
minister and confident, Abul Fazil, a proper instrument 
seemed to be found to accomplish the desired object. 

** Feizi was, at that time, but of tender years, but 
suffideady advanced to receive instructions for the part 
he Was to act. Under the character of a poor orphan of 

^ See Fraser's Nadir Shah, p. ii, where that letter is given at 
length. 
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the iftoeidotal tribe, he was received into the bouse, and 
under the protection, of a learned Brahmin at Benares, 
and, in the course of ten years, not only became master of 
the Sansereet language, but of all the various branches of 
saence taught at that cdebrated university. The time 
approadied for his return to the court of Akber, and 
measures for his safe and unsuspected departure from his 
palvon, and the city where he had so long resided, were ac- 
cordiQ^y taken by the anxious monarch. An ardent 
passion, conceived by the youth for the beautiful daughter 
of the Brahmin, and the impulse of gratitude, strongly 
acting upon a generous mind, seduced him, in a moment^ 
when virtuous principles predominated over the sug- 
gestions of vanity and amlntion, to prostrate himself at 
the feet of his injured preceptor, to confess the intended 
fiaud, aiid, amidst a flood of tears, to solicit his for- 
giveness. 

*^ The venerable priest, petrified with horror at the 
tidings, remained for some minutes in agonizing suspense 
and profound alence. At length, starting from his 
reverie, without descending to the bitterness of invective, 
he seized a poniard which hung at his girdle, and was 
just going to bury its point in his own bosom. The 
unhappy youth, arresting his uplifted arm, conjured him 
to attempt nothing against so sacred a life, and promised, 
cheerfully to submit to any severities that might expiate 
his offence. The Brahmin, who revered the uncommon 
genius and erudition of his pupil, now burst into tears, 
and declared his readiness to forgive him, as well as to 
continue in life, if he would grant him two requests. 
Feizi, with transport consented; and solemnly swore to 
hold his injunctions inviolably sacred^ These injunctions 
were, that he should never translate the Vedas, nor 
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rereal to any person whatever, the m jsterious 9jnb6k of 

the Brahmin creed. Feizi kept the solemn ptcmee he 

had made, as long as the Brahmin lived, bat oomideted 

himself released from the obligation at the moment of his 

death. He then imparted to the secretary of Akber die 

leading principles of the Brahmin faith; wfakh that 

writer detuled in the Ayeen Akbery; the first, dKmglh 

not the most ample, source of all the real knowledge we 

have obtained concerning the theology and literatve of 

Hindostan.^ 

Indian AnHqmHei^ voL iv. p. 24— S8. 



MEMORANDUM II.— Page 27. 



When sun went down Genesis, 

The sun was risen _— 

Sun was set ■ 

Sun arose ■ 

If the sun be risen Exodus, 

Sunisdown Leviticus, 

Not sun go down Deuteronomy, 

Going down of the sun Joshua, 

Sun was down ■ 

Sun, stand thou still ■ 

The sun stood still — 

Soon as the sun is up 

Sun went down 

The sun went down S Samuel, 

Till the sun went down...... —_ _ 
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Cbftptcr. V«r. 

Whensunriaeth 8 Samuel, xxiii. 4 

Thesunariseth Psalm civ. 22 

Sun also ariseth, and the | Eccleriastes, i. 5 

sun goeth down j 

Sun, dial of Isaiah, xxxviiL 8 

Sun shall no more go down Ix. 20 

Sun stood still Habakkuk, iii. 11 

Makfcth his sun to rise on 1 Matthew, v. 45 

the evil j 

Sun was up, they were I xiii. 6 

scorched j Mark, iv. 6 

When sun was set they ) j 32 

brought the sick j 

Sun was setting L"l«e, iv. 40 

Sun b no sooner risen with ) • James, i. 11 

a burning j 

Living beneath the splendour of a brighter day than 
that in which Tycfao flourished, how obvious is it, that 
these, and rimilar expressions contabed in the Bible, were 
used in conformity with the opinions of the times ! The 
facts connected with these expressions, show that it was 
sufBdently difficult to teach the persons addressed, the 
sdence of morals, or the one more complex of theology, 
.without adding to that, an attention to astronomical pecu- 
liarities. But, though at that period it would have been 
very inconsistent, and altc^ther subversive of the aim of 
the speaker, to have attended to these points, yet it is 
very satisfactory to find in these latter times, even this 
science lends its cud to show, that no rash or unguarded 
expression has crept within the four corners of that Book, 
which asserts itself to be our infallible guide. 

There is a spotless tem[^ rearing to EmmanuePs 
honour, and it is truly delightful to see the several 
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builders actively employed, in doing what tbey cao^ to 
(adlitate the progress of this lasting monument: and 
doubtless he, who, by a series of astronomical calcula- 
tions, intends to evince, " that the standbg stiH of the 
sun,"" " the retrogression of the shadow im the dial of 
Ahaz,^ and the " darkness at the crucifixicHi,'' agree 
with the testimony of ancient astronomers, is about to 
place one new stone on the costly edifice, rearing to 
Jehovah^s praise. 



MEMORANDUM Ill.—Page fl6. 

One of the most remarkable drcumstanoes attending 
the moon, is the continual change of figure to whidi she 

' is subject : sometimes she appears perfectly full, or dr* 
cular, at other times only half or a quarter illuminated, 
dianging through a great variety of figures. And as 
these changes are always the same, at the same elmiga- 
tion from the sun, they prove that die receives her 
light from that luminary : for the moon being enlighten- 
ed on that side only which faces the sun, a greater or 
less quantity of that enlightened part will be viable, ac- 
cording as it is turned towards us, or from us ; and her 

'figure will consequently appear to vary through the 
whole of her revolution. This may be easily illustrated 
by means of an ivory ball, which being held before the 
candle in various positions, will present a greater or less 
pcNlion of its illuminated hemisphere to the view of the 
observer according to its situation. 

The same thing may also be diown thus : let S re«* 
present the sun, T the earth, and A, B, C, D, &c. the 
moon^s orbit i then, when the moon is at A, in conjunc- 
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tion with the san S, her dark side being en^rdy turned 
toiwards the earth, she will disappear, as at a, and is now 
called the new moan. When she comes to her first oc- 
tant at B, or has gone through an eighth part of her 
oihit, a quarter of her enlightened henuqpbere will be 
tamed towurds the earth, and she will then appear horn* 
ed, as at 5. When she is at f, cur has gone through a 
quarter of her orbit, she shows one half of her en- 
lightened hemisfdiere, as at C, and is thai said to be a 
quarter old. - At P, die is in her second octant, and bj 
showing us more of her enlightened hemisphere than at 
c, she appears gibbous, as at d. At £, her whole en- 
lightened side is turned towards the earth, and ^he now 
appears round, as at e^ and is said to be at her full. In 
her third octant at F, part of her dark Ade being turned 
towards the earth, she again iqipears gibbous, ^d is on 
Uie decrease, as at ^T At G, we see just one half of 
her enlightened side, at which time she aj^iears still 
farther decreased, as at g. When sh^ ocnnes to her 
fourth octant at H, we only see a quarter of her en- 
lightened hemisphere, which pccami^s her to appear 
homed, as at A. And at A, having now completed her 
course, she again disappears, or becomes a new moon as 
before. 



MEMORANDUM.-Page 167. 

When the conversation on the method of finding 
the stars was written, and, indeed, till 250 pages of the 
volume were printed, I intended only to present two or 
three detached constellations. But, the decided expres- 
sions of approbatiion the map now introduced has reeeived, 
B B 3 
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have led me to deviate itoni my original intention. This 
deviation will account for the use of some wards in this 
dialogue, which now appear to be injudiciously apfdied. 

As two representations of Ursa Major are now given, 
it seemed desirable that the second should not be bdow 
the pole, that to young persons, some idea of the revolu- 
tion of the stars around a fixed point might be brought 
before their view. To save the pupiTs time in copying this 
little production, I add, that Q in Canis Major is tl^ 
centre of the circle, the arc of whidi passes from h in Urw 
Minor, to C<nna Berenices. R, The only star of im- 
portance in Camelopardalis, and, consequently, the <Mily 
one introduced into the map, in the centre of a drde^ 
die arc of which extends from Coma Berenices, to 
Cygnus. 

S, in Orion, is the centre of a circle, the arc of which 
extends from the Pole Star, to Cor Hydrse. 

T, in Hercules, is the centre of a drcle, the arc of 
which extends from the Pleiades, to Markab. 

V, in Serpens, is the centre of a drde, the arc of 
which extends from Castor, to Algenib. 



MEMORANDUM IV.-,-Page 73. 

A VIEW of this figure will render what has been said 
in the body of the work obvious. Let S be the sun, e 
the earth in summer, when its north pole n inclines to- 
ifards the sun, and E the earth in winter, when its 
north pole declines from him. SEN and N W S is 
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the horinm of the north pole, which is co-incident with 
the equator ; and in both these positions of the earth, 
T S :^ 7^ is the moon'^s CHrbit, in which she goes round 
the earth, according to the letters ab c dy ABCD* 
When the moon is at a, she is in her third quarter to the 
earth at e, and just rising to the north pole n ; at & she 
changes, and is at the greatest height above the horizon^ 
as the sun likewise is ; at c she is in her first quarter, set^ 
ting below the horizon ; and is lowest of all under it at 
d when oppoate to the sun, and her enlightened mde to- 
wards the earth. Thus, in our summer, the moon is 
above the horizon of the noj^th pole while she describes 
the northern half of the ecliptic T ^ 5, or from her 
third quarter to her first ; and below the horizon during 
her progress through the southern half :£! 1^ T ; high- 
est at the change, most depressed at the full. But in 
winter, when the earth is at E, and its north pole de- 
clines from the sun, the new moon at D is at her greatest 
depression below the horizon NWS, and the full moon 
at B at her greatest hdglit above it; rising at her first 
quarter A, and keeping above the horizon till she comes 
to her third quarter C. At a mean state she is 2Si 
degrees above the horizon at B and ft, and as much 
below it at D and cf, equal to the inclination of the earth'^s 
axis F. S ^ or S 1^ are, as it were, a ray of light pro- 
ceeding from the sun to the earth ; and shows that when 
the earth is at f, the sun is above the horizon, vertical 
to the tropic of Cancer ; and when the ^arth is at E, he 
is below the horizon, vertical to the tropic of Capricorn. 

TTiis extract^ with the accompanying iOustroHonj 
Jrom Ferguson's Astronomy y p. 22S. 

B B 4 
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MEMORANDUM.— Page 75. 

SunosE a spectator at a sees the inooQ in the horiflon at 
B ; be will see her under the angle cab; because the nj 
ftom her upper limb d o, will be so refracted by the earth'*t 
atmosphere at o, as to be bent into the direction o a; 
and as we see every thing along that line in which the 
rays come to us last, we see the uppa: limb of the moon 
d along the line a c, and, of course, greatly magnified. 
But when she arrives more in the xenith, or at the meri- 
dian A, the rays are not so much refracted as when they 
fidl more obliquely on the atmosphefe ; therefore she afr 
pears near her natural size. The moisture and vapoun 
goi^rally over our islaiid contribute to this deceptiofi. 



MEMORANDUM VI.— Page 118. 

Tlie LtfigA of the Fear qfihejbitr newfy-discoverei 
IHafiOs. 



v/eres ••.••■.«• 

Pallas 

Juno 

Vesu 


Tcm. 


IHjt. 


Boon. 


Minota*. 


Second*. 


4 

4 
4 
3 


281 

ISO 
240 


12 
17 

28 

* 


56 



57 

55 


9 

57 

7 

12 



MEMORANDUM VII.— Page US. 

WuES we reflect upon the diminutive stature of man, 
bearing a less proportion to the bulk of the ecoth, than 
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the gmallest microscopic mscct docs to the plant on which 
it hves, we must be surprised at the portion of astrono- 
nucal information he possesses. Still there are a multi- 
tude of problems he cannot solve ; to reason from anar 
logy is in many cases the utmost he can do. There was 
A period, in which this mode of reascming was of cona- 
derable ccmsequence in establishing the figure, and the mo- 
tion, of the earth. It is not now without it uses in judy 
ing of the atmosphere of the moon. It is, therefore, ex- 
ceedingly satisfactory to the inquiring mind, to trace a 
resemblance in the laws, which govern sublunary, and 
celestial, bodies. Nothing is more obvious, than that the 
multiplied moons to the distant planets, are a compensa- 
tory contrivance. Our present inquiry is, Is there any 
thing of the same kind evinced in the more minute ope- 
rations of nature? Dr. Paley has favoured the public 
with a distinct chapter in his Natural Thedogy on this 
subject ; to that I must refer the reader for a more ample 
elucidation of the point. , In the interval, he may not be 
displeased with this condse illustratioD. The large head 
of die elephant rendered it necessary, that it should not 
be detached from the body by a long neck. But with a 
neck so short and inflexible, and head so large, upon a 
body of such an elevation, how was it to be supplied 
with the means of nutrition? We receive an answer, 
when we observe the length and flexibility of his pro- 
boscis. 

The bat can neither run upon its feet, nor raise 
itself from the ground by their means. What is to be 
done? It appears likely that it should be the most 
helpless of animab. To prevent this, the Creator has 
deviated from the arrangement observed in the wings of 
ptbcr birds, and has placed a bent claw in its wings, so 
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that it can book itself to any thing on which it wishes 
to alight 

<< The upper bill of the parrot is so much hooked, 
and so much overlaps the lower, that if, as in other Inids, . 
the lower chap alone had motion, the bird could scarcely 
gi^ wide enough to receive its food : yet this hook and 
overlapping of the bill could not be spared, for it fimns 
the very instrument, by which the bird climbs ; to say 
nothing of the use which it makes of it in breaking nuts 
and hard substances, upon which it feeds. How, there* 
fore, has nature provided {or the opening of this secluded 
mouth? by making the upper chap moveable as well 
as the lower. In most birds, the upper chi^ is ccmi- 
nected, and makes but one piece with the skull ; but in 
the parrot, the upper chi^ is joined to the bone of the 
head by a strong membrane, placed on each side of it, 
which lifls and depresses it at pleasure.^ 

^* The spider^s web is a compensating contrivance. 
The spider lives upon flies, without wings to pursue 
them; a case, one would have thought, of great difficulty, 
yet provided for, and provided for by a resource, which 
no stratagem, no effort of the animal could have pro- 
vided, had not both its external and internal structure 
been specifically adapted to the operation.'" 

<* Some say, that in the origin of things, 

When all creation started into birlh, 

The infant elements recciv'd a law, 

From whi«h they swerve not since : that under force 
>/ ^ Of that controlling ordinance they move, 

• r^lg^^ And need not His immediate hand, who first 

Prescribed their course, to regulate it now. 

Thus dream they, and contrive to save a God 

Th* incumbrance of his own cpncerns, and spare 
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The great Artificer of all that moves 

The stress of a continual act, the pain 

Of unremitted vigilance and care, 

As too laborious and severe a task. 

So man, the moth, is not afraid, it seems, 

To span omnipotence, and measure might, 

That knows no measure, by the scanty rule 

And standard of his own, that is to-day, 

And is not ere to-morrow s sun go down. 

But how should matter occupy a charge, 

Dull as it is, and satisfy a law 

So vast in its demands, unless impell'd 

To ceaseless service by a ceaseless force. 

And under pressure of some conscious cause? 

The Lord of all, himself through all diffiis'd. 

Sustains, and is the life of all that lives. 

Nature is but a name for an effect. 

Whose cause is God. He feeds the secret fire, 

By which the mighty process is maintain'd. 

Who sleeps not, is not weary ; in whose sight 

Slow circling ages are as transient days; 

Whose work is without labour ; whose designs 

No flaw deforms, no difficulty thwarts ; 

And whose beneficence no charge exhausts. 

Him blind antiquity profan'd, not serv'd. 

With self-taught rites, and under various names, 

Female and male, Pomona, Pales, Pan, 

And Flora and Vertunmus; peopling earth 

With tutelary goddesses and gods. 

That were not ; and commending as they would 

To each some province, garden, field, or grove. 

But all are under one — one spirit— His, 

Who wore the platted thorns with bleeding brows. 

Rules universal nature. Not a flower 

But shows some touch, in freckle, streak, or stain, 

Of his unrivalPd pencil. He inspires 
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Their balmy odours^ and imparts their hues, 
And bathes thdr eyes with nectar^ and includes. 
In grains as countless as the sea-side sands. 
The forms, with which he sprinkles all the earth. 
Happy who walks with him ! who what he finds^ 
Of flavour, or of scent, in fruit, or flow'r, 
Or what he views of beautiful, or grand 
In nature, from the broad majestic oak 
To the green blade, that twinkles in the sun, 
Prompts with remembrmnce of a present God. 
His presence, who made all so fiur, pm^T'd 
Makes all stiU &irer/' 



BCEMORANDUM VIIL— Page 187- 

^^ Among the astronomers of Chaldea, 'Nimrod was 
known by the names of Orion and Belus. The Pboeni- 
ciana conferred on him a title implying somewhat more 
than Bel or Belus, and mining the sun in that ftill 
meridiaq strength, in which he attacked and overcame the 
Nem^san Lion.^ 

MoMric^a Hiikny of Hindostan^ vol. iL p. S8. 



MEMORANDUM IX.-^Page 46. 



Sun's diameter 82^ S5'^ 6 1 Greatest 

81 81 QV Least, 

8« 8 8 J Mean. 

W' } Parallax. 
The sun'$ spots appear to describe right lines about 
the latter end of November, and the beginning of 
December, and at the b^inniQg of June, and the end of 
May, as in Fig. 2. 
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From June to December, their path appears as in 
IHg. 1; and from December to June, as in Fig. 8. 

In the year 1779) Sir William Herschel measilred 
a spot, and found it 60,000 miles in ^bameter, or more 
than mx times the diameter of our earth. 

Sun^s diameter 111.454 \ 

Tolume 1884472 C That of the earth 

man 887086 ) **^ ^- 

density { of the earth^s. 

spots irevolve in S7 d. 7 h . 87 M« 

sidereal revoluticm, 85| days. 

One pound on the earth would wagh S7.988. 



MEMORANDUM X.~Page 68. 
1^ Lunar Nomenclatwre of Riccidui. 



1. Blancanus. 

9. Clarius« 
8. Tycho. 

4. Pilatus. 

5. Arzachel. 

6. Ptolenueus. 

7. ^ullialitus. 

8. Schickhardus. 
p. Gassendus. 

10. Grimaldus. 

11. Heveltus. 

12. Keplerus. 

13. Copernicus. 

14. Eratosthenes. 

15. Aristarchus. 

10. Heradides. 
17- Plato. 



18. Archimedes. 

19. Aristoteles. 
SO. Zoroaster. 

21. Endjrmion. 

22. Hercules. 

23. Atlas. 

24. Mercurius. 

25. Possidonius. 

26. Menelaus. 

27. Cleomedes. 

28. Censorinus. 
29* Langrenus. 
SO. Petavius. 

81. Fracastorius. 

82. Theophilus. 
38. Cyrillus. 
34. Catherine. 
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MEMORANDUM XI.— Page 197. 

Thcsk mannons of the moon are marked on the 
cjcJestial globes made and sold by Mr. G. Adams, Water- 
loo Place. 



MEMORANDUM XII.— Pagt 2S4. 

Hespebits was the son of Atlas, a r^al astronomer, 
who reigned in the west of Africa, and brother of the 
Atlantides, or Pleiades. 



MEMORANDUM.— Page 146. 

Db. Halley conceived the whole solar system, to^ 
gether with all the systems of the stars, to be in motion 
round some point, which is the ceitre of gravity of the 
whole; and, in pursuing this idea, the following re^ 
flections naturally occurred to him: " If the number of 
sltts be finite, and occupy only a part of space, it will 
follow, that they must be surrounded by a void. But as 
this void can have no action upon the bodies which it en- 
virons, those bodies must exert all their force upon each 
other without equilibrium, and without compensation. — 
Those which are at the extremities, or near the borders 
of the void, will be strongly and continually attracted by 
those near the centre; and these efforts continued and 
multiplied through a number of ages, must, at length, 
draw all the suns and planets into that point, and form 
one immense mass, which must for ever remain there 
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without action and without motion. But i(^ on the con- 
trary, the number of stars be infinite, and the systems 
without bounds, all the forces will be balanced among 
themselves; the suns and planets will preserve the paths 
prescribed them, and the order of the universe will be 
perpetually the same.**^ 



MEMORANDUM XIII.— Page «97. 

An assemblage of thirty-one stars to the south-east of 
Orion, is known by the general term of Canis Major; 
while Sirius is confined to the bright star in the Dog^s 
mouth. For a more extended use of the term Sinus, I 
am sanctioned by Mr. Maurice, who says, '^ Admitting, 
upon the strong evidence adduced by Mr. Bruce, the 
identity of O^ris and Sirius, I must contend for apply- 
ing the former name Osiris, to the whole constellation, 
and the name of Anubis to that resplendent star which 
astronomers observe to be in the mouth of the Dog, and 
which may more properly be called the Dog Star. In 
fact, (Hi the old Egyptian sphere, the Canis Major is 
designated exactly like the figure of Anubis, which they 
publicly exhibited on the approach of the inundation, 
that of a human figure with a dog^s head placed upon its 
shoulders *7* 

* History of Hindostan, vol. i. p. J 89. 
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TTie Comtellations introduced by Hevelius. 

HeTeliut. FlainiieML 

Lynx 19 44 

Leo Minor. Little Lion 58 

Asterion and Chanu Greyhounds ....23 S5 

Cerberus 4 

Vulpecula et Anser. Fox and Goose 27...... 85 

Scutum Sobieski. Sobieski'^s Shield. ... 7 

Lacerta. Lizard -. 10 16 

Camdopardalis. Camelopard 32 58 

Monoceros. Unicom «. 19 31 

Sextans. Sextant 11 41 



c c 2 
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NOTE I.— Page 816. 

XttAT this remark may be understood in Its largest 
latitude, and remve tiiat attention which its IropOTtanoe 
demands; I observe, that some animals, on which the 
experiment has been made, have lived without the spleoi 
for some time; still this does not prove it was an unneces- 
sary addition, since it acts as a cushion to fill up a ven- 
tricle, which, unless it was occupied, would leave the 
parts adj(»ning, loose, and unsteady. 



NOTE IL— Page 888. 

Should it be observed, that the births of such men, 
as Cyrus, Alexander, and Augustus, are to be ranked 
among the natural occurrences of every day; I answer, 
that the very terms, ordinary occurrences and laws of 
nature, imply the direction of a great law-maker; and, that, 
because laws act uniformly, it is most inaccurate to judge, 
that there is not a B^ng who makes, and regulates the 
developement of, these laws. Truly, it was a natural cir- 
cumstance, that Cyrus should be bom; but, in tracing 
the developement of God's plans, it is intarestmg to see. 
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that ^^ X^opbon himself, who wrdte his history, never 
exlubited him as an invincible hero in stronger terms 
than Isaiah. He was to come flushed with conquest to 
the subjugation of a vast city ; and from vanqubhed 
nations, he was to go up against an empire which had 
forged chains for all its neighbours. Acccnrdingly, Xeno- 
{dion enumerates fourteen nations which he either sub- 
dued by the f(H:ce of arms, or which submitted to him, 
and over which he reigned, besides Babylon. ^ Thus 
saith the LkhxI to his anointed, to Cyrus, whose right 
band I have hdiden to subdue nations.^ And without 
any great exaggeration to increase the pomp of his style, 
at the head of his decree in favour of the Jews, ha 
writes, * Thus saith Cyrus, king of Persia, The Lord 
God of heaven hath given me all the kingdoms of the 
e^rth/'^ 

It must be admitted, that the prediction is sufficiendy 
dear, respecting the principal instrument: it was no less 
so respecting those which were subordinate. It was not 
to be subdued by Medes alone, neither by Persians 
alone, but both these were to form the destroying army, 
under one leader. The command was, " Go up, O 
Elam,^ the ancient name of Feraa; " Besiege, O Media.'* 
Cyrus, as king of the Persians, employed hb own forces; 
and the Medes were consigned to hb command in thb 
expedition by their monarch, to whom he was related, by 
double ties of consanguinity. 

The time was determined and described with the . 
same accuracy. It was to take place by night, *^ a night 
of festivity, a night of riot and of intemperance.'' 

And the more minutely we examine the pages of 
history, the more satisfactorily shall we see the develope- 
m^nt of both these laws; namely, that events transpire 

cc9 
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aooording to neOural cr uniform lamSy bat that these 
kwsin all th^ i^licationB are agreedble to the appoint* 
ment of Infimte Wisdom. Thus, the artful policy and the 
superior force of Philip rendered his ascendency over 
the rest of Greece a natural result; it as naturally fol- 
lowed, that he should be chosen generaUssimo of the 
confederated Greeks against the Persians. His son, con- 
scious of his mental resources, flew in his career like an 
eagle. He crossed the Hellespont, vimted Ilium, sub^ 
dued Asia Minor, conquered Sjrria, exterminated die 
Tynans, marched into Egypt, built Alexandria, tra- 
versed the northern Ana, crossed Paropamisus, ooo* 
quered the nations to the west of the Indus, and subdued 
western India itself. 

All this we properly ascribe to his amUdon, but inrf 
properly forget that this was productive of benefidat 
results to mankind. 

It would surely have been quite as natural, that the 
result should have been detrimental, and infinitely more 
natural, than that it should have been the means of pre- 
paring the way for receiving information of the advent of 
our Lord Jesus Christ. 

In perusing the annals of the Roman history, the 
kingly authority yields naturally to the consular govern- 
ment, and this as unavoidably bows before him who was- 
vested with the imperial purple. The seven first cen- 
turies of the existence of this empre were filled with a 
rapd suocesaon of triumphs ; but Augustus, *^ inclined 
to peace by his temper and situation, discovered that 
Rome, in her present exalted situation, had much less to 
hope than to fear from the chance of arms; the under^ 
taking became every day more difficult, the event more 
doubtful, and the possesions moce precarious and lesa- 



Digitized by 



Google 



t^enefiiaal. The experience of Augustus added weight to 
these salutiiiry reflections, and eflbctuallj convinced hin), 
diat by the prudent vigour of bis counsels, it would be 
easj to sdcuire every conoessioii, which the safety or the 
digiiity of B3ome might require froin the foraiidid>le bar- 
biirians *J^ Such is the testimony of Mr. Gibbon, an 
author, I presume, not to be condemned for his attach- 
ibent to the cause I plead* Well may I ask, why did so 
rare a character exist at all? but why did this consum- 
mate politidan live at this moment? why did he he* 
come sole master of the Roman worid ? why not Marc 
Antony or Lepidos? why did he now succeed in a pro- 
ject, which, at an earlier period of the Roman empire^ 
would have cost him his life, and eo dexterously, that 
monarchy was not during his life oppressive; but he, who 
had dared to new^model the state, was as a god worship- 
ped after his decease? How was it, that, after seven cen* 
tunes, just at this needed moment, universal peace was 
established ? How was it, that, aAier the calamities which 
exhiUted themselves from the time of Marius, which were 
filled vrith redtals of sanguinary proscriptions, and 
crowded with images of martial horror, that peace, and 
kapfHuess, and order, should be restored ? How was it^ 
diat, just at this moment, a man should arise, who 
pref^red the use, to the abuse of power, on whom the 
gmUes of fortune acted so marveUously, ftat they turned 
the sanguinary tyrant into a mild and generous prince ? 

All this was subservient to the consummation of the 
work, commenced by Alexander. He had buift citiea^ 
introduced wholesome laws, and had instituted the means 
of commanication with the most distant jttovinces, so that 

^ Decline and Fall of the Roman Empire, vpL I. page %• 
c c 4 
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Umj oduld be flppraed of emy uxuiiGBoe of mtcrat^ 
tluit tnuispired in the knows worid ; among llie reft, of 
the incaroatioD of man^s Rettorar to Uias. And it is not 
limplj to be considered a natundooourrence, bataboaaa 
dengned and merciful selecdon by the Deity, that He, 
who was to come, dioae not the confines of Alezander'a 
conquests for his abode, but the spot bb nearij as pos. 
sible central between Maoedon and India. But the cril 
dispoation of man, for ever at yarianoe with the bene- 
volent plans of the Deity, creating wars, 'shattered the 
kingdom consdidated by Alexander, and thus it coiif- 
tinued till this mighty empire was swallowed up by the 
surpassing majesty of Rome. Then, again, a free intor* 
course existed all over the world; and, lest any barrier 
should present itself, to oppose the knowledge of the 
Saviour^s birth, a period of universal peace was sdected 
for his coming; as an evidence of which the Uoody 
portal of war was shut, the gates of the temple of Janus 
urere closed. But still the descendant of David, from 
whom our Redeemer sprang, was in obscurity. What 
ahall draw her thence? Shall he, before whom tributary 
kings cast their crowns, thmk of her? no; but Jn the 
gratification of his ambition, the end shall be secured. 
All heaven b on the move to make way for the descent 
of the San of Righteousness. Earth feels the impulse, 
Augustus sends forth the decree, that all the world shall 
be taxed ; but though the movement is made, a few more 
ri^g, a few more setting suns must interv^e! But 
Augustus has made the decree 1 What can be done? 
The world is to be taxed, all the names are to be rq;is« 
(ered, and the names of Joseph and Mary not be re^ 
CPrdod there! Something perfectly natural mjist inter* 
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yene. Yes, there is time ! one more bloody war may be 
commenced, and be closed ; the Germans may issue from 
th&r forests, and from their morasses, and y^ the gates 
of Janus be shut, when the Prince of Peace shall appear. 
Yes; Augustus shall lose a Varus and his three l^;ion8; 
he shall be reminded of the vicisdtudes of fortune; seven 
and twenty years shall roll by, and therij in the republi- 
cation of the decree, the pride of Augustus shall be 
gratified, and the ends of heaven shall be answered 
Thus do natural occurrences evidendy fall under scana 
grand general law of Infinity Wisdom, though with.thQfi« 
laws we are unai^uainted. 



NOTE III-~Page 8«. 

I SHALL present to the reader two spedmens of tbe^ 
character which the age of chivalry furnishes : the £rst, 
of Edward the Black Prince; the second, of Sir Philip 
Sidney. Mr. Hume says, of the former, <^ Soon afler ' 
the glorious battie of Foictiers in 1856, he landed at 
Southwark, and was met by a great concourse of people 
of all ranks and stations. His pnsoner, John, king of 
France^ was dad in royal apparel, and mounted on a 
white steed, distinguished by its size and beauty, and by 
the richness of its furniture. The conqueror rode by his 
side in meaner attire, and carried by a black palfrey. In 
this ^tuation, more glorious than all the insolent parade 
of a Boman triumph, he passed through the streets of 
JLiondon^ and presented the king of France to his father, 
who received him with the same courtesy, as if be had 
been a ndghbouripg potentate that had voluntarily come 
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to puj him a friendly viat. It b imponiUe, cm 

tng on this noble oonduet, not to percetve the adyantaget 

irkich muhed from the otherwise whimncal p^ndjdes of 

diiTafary, and irhkh gare^ even in those rude times^ some 

superiority eren over people of a more cultivated age and 

nalidnV 

Mr. Kett has thus epitomized the character of the lat- 
ter inchvidttal: ^^Sir TWsp Sidney, descended from John 
Dudley, Duke of Northumberland, by the mother^s side, 
was bom at Penshurst in KesA in 1554, and died at the 
age of 88. During his education at Shrewrinury and Oz« 
lord, be made an astonishing profidency in all brandies 
of kaming. His conduct was, upon aU occasions, such as 
to do honour to a true knight. He could not hrock the 
least afiont, even fixan persons of the highest rank, as 
he proved by his nfinttA bdiaviour to the haughty Earl 
of Oxford, a nobleman very U^ in the fiivour of Quern 
Efiaabeth. 

^ This quarrd occasioned his ret ir e m e n t fhxn court, 
daring which he wrote bis romance called Arcadia, wUch 
lit dedicated to hb sister, the Countess of Pemtntike. 
At the grand toumanrant held in 1681, Soft the entertain* 
ment of the Duke of Ai^ou, when he came io London to 
ydicit the Qu^en in marriage. Sir Philip went throu^ 
^ ffaats of am^ ^th great aUlity, and gained singular 
commendation. Such was his £uDe for relieving all who 
were iq distress, that when the Spaniards had seized the 
l^ngdom of Portugal, Don Antomo, the diief competitor 
far th^ crown, applied to him for his assistance. He was 
fippmnted governor of Flushing, cme of the towns de« 
]^v^r^ b^ the Dutch to the Queen^^ and in aermA 

t Qim^, vol. m. p. 46^ 
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actkmt with the enemy, behaved with extraor&uuy 
oourage, and with such mature judgment, as would haife' 
done credit to the moist experienced commanders. His^ 
high renown and great deserts were so well known 
throughout Europe, that he was put in nomination for 
the crown of f^dand upon the deadi of Stephen Baton ;^ 
but the Queen refused to further his promotion. On the 
2Sd of September 1586, being sent out to intercept a 
conroj that was lulvandng' to ZutfUien, he fell into tti* 
ambuscade, and received a fatal wound in the thigh. In- 
his sad progress from the field of battle, passing by the 
rest of the army, where his uncle, Robert Earl of 
Leicester was, and bdng thirsty with excessdve loss of 
blood, he called for drink, which witt soon brought him : 
but, as he was putting the bottle to his mouth, he saw a 
poor soldier carried along who had been wounded at the- 
same time, e^rly fixing his eyes upon it. As soon as' 
Sir Philip perceived his inclination, he delivered the* 
bottle to him with these words — * Thy necessity is greater' 
than mine.^ This action discovered a disposition so ten- 
der, a mind so fortified against pain, a heart so over- 
flowing with generosity to relieve distress, in oppoiflitiDii- 
to the most urgent call of his own necessities, that none 
can lead a detail of it without the highest admiration^ 
landing himsdf p^ all: hope of recovery, he prepare4 
fc»r death with the greatest composure,' and assembled the 
dergymen of divers nations, before whom he made n 
full confes^on of his Christian faith* The closing scene* 
of his life was the parting with his brother Sir Robert 
Sidney, of whom he took leave in these words: ^ Love 
my memory, cherish my friends; their faith to me may 
assure you they are sincere : but, above all, govern youv 
will and afiections by the will and word of your CieatoTi' 
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in me beholdiiig the «id of the world, with all her. 
Tsnitie^^ As he had been, during his Hfe, beloved, ad- 
mked, and ahnost idolized bj all ranks of men, so was 
his death most deeply lamented. He was the faiiest 
flonrer of-diivalry, the bri^t jewel of an iUustrious court, 
and a pattern of superior excellence, evmi in an age of 
heroes*.'* 

Nor let it for a moment be forgotten, that ereiy 
nation, and every age, has presented those, who have 
most approjniately borne the honourable, but abused, 
name of Christian. Let any one attentively read Dean 
Milner^s Church History, and doubt respecting the accu- 
racy of this statement will not remain on his mind. The 
character of the Christian missionary, as portrayed by 
the Bishop of Worcester, may not be here improperly 
introduced. He is speaking of charity, when he adds, 
^< Indeed, the difficulties, the dangers, the distresses, of 
all sorts, which must be encountered by the Christiaii 
missionary, require a more than ordinary d^ree of that 
virtue, and will only be sustained by him, whom a 
fervent love <^ Christ, and the quickening graces of his 
Spirit, have anointed, as it were, and consecrated to this 
arduous service. Then it is that we have seen the faith- 
ful minister of the word go forth with the zeal of an 
apostle, aud the constancy of a martyr. We have seen 
him forsake ease and affluence, a competency, at leasts 
and the ordinary comforts of society; and with the 
Gospel in his band, and his Saviour in his heart, make 
his way through burning deserts and the howling wilder** 
ness, braving the change of climates, and all the inoxi- 

• Lord Lyttelton*s Li& of Henry the Second, voL iii, p, ^4. 
Bio|;rapbi|i Britannica, article Sidney, &c* 

3 
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Teniences of long and perikms yojiages; submitting^ to^ 
the drudgery of leuming barbarous languages, and to* 
the disgust of complying with barbarous manners ; watch-^ 
ing the dark suspicions, and exposed to the capri-* 
dous fury of savages; courting their offensive society,' 
adopting their loathsome customs, and asamilating hiji' 
very nature, almost to theirs ; in a word, ^ enduring all 
things, becoming all things,^ in the patient hope of finding* 
the way to their good o[^ion, and of succeeding finally, 
in hb unwearied aideavours to make the word of life and- 
salvation not imacceptable to them. I confess, when I 
reflect oix all these things, I humble myself before such- 
heroic virtue : or rather, I adore the grace of Grod in 
Jesus Christ, which is able to produce such examples of 
it, in our degenerate world.'* 

Could the Bishop thus have spoken, if the world had 
not presented heroic wcnrthies, which nothing short of the 
Christian religion could have furnished P 

Read of the patience and the tenderness, the zeal and 
the wisdom of a Ziegenbalg, a Swartz, a Cericke, &• 
Eliot, a Brainard, a Buchanan; and say, if, while it 
reproves the low standard of piety prevalent among us, it 
does not also evince, what will be the result of the 
general diffusion of this knowledge among the rising m- 
aeration? 



NOTE IV.— Page 848. 

That the reli^on of the blessed Jesus has not taken 
the sweep of a larger circle, seems but in unison with the 
majestic march of our God, throughout all the steps of 
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ham ndignaot is Uie oAnoe, and how deq> is the ymaadt 
c£ muLU rebdlioB. Neariy two thousand yean * revohr- 
eif with only one reriraig promise, on whii^ ezpect»> 
ikm could repose; and duriiig that interval the ddi^ 
descended, which swept the desoendants of the first 
ty^p y easo rs firom the earth. More than nine additioBal 
centuriesf re?olTed, befiwe a copious supply of prophe* 
des imparted an idea of the nature, the charact^, or 
the oAoes, of the Bedeaner. Four more centuries slowly 
crept away, before Isaaah^s harp struck its metodious ac- 
cents. And when the but Uast of the prophetic trumpet 
was Mown, did our Bestorerto Miss inmiediately i^ppear ? 
No-^fiHur hundred years elapsed, and not <me ray of 
light gilded the dark horinxi. 

Those best acquainted with the history of the church, 
and of the worid, know, that, though eode^ has not yet 
allowed the full devdopement of the benign and hearedLy 
initiewies of the Christian rdi§^, it has at least sufB- 
cittntly operated to diow, that a grand scheme is carry<^ 
idg on, the parts of which have a mutual refkence, the 
one to the other. 

The Christian religion has triumfAed over those 
practices, customs, and institutions, which, before its 
light arose, darkened the character of man. It has soft* 
ened the horrors of war, and has alleviated the treat- 
ment ci prisoners. The severe and marked dqrradaticm, 
stamped on the tender sex, because << Eve was first in 
the transgression,^ is removed by virtue of the Redeemer, 
niio has iqppeared to restore her to pristine purity ; and 

^ From the fall to the time of Abraham, 
t From Abraham to David. 
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that rA^Mf wfaidi thug smiles ufMm her, Afskan her 
oflbpring by abduhii^ the cruel practice of exponng 
infiHuts. It has put a stop to the combat of gladiatoro, 
the fiivourite and baibarous amusement of the Romans. 
It has banished the impure customs, that disgraced the 
worship of the pagan duties, as well as totally extin- 
guished the worship itself. It has abridged the labours of 
the mass of mankind, and procured for them one happy 
day in seven for the enjoyment of repose, and attention 
to the exerdses of public devotion. It has occasioned es- 
tablishments for the relief of sickness and poverty, and 
^e maintenance of helpless infancy and decrefnt'old age. 
It has triumphed over the slavery, that prevailed in 
every part of the Roman emjnre, an^ pursues its glorious 
progress in the diminution €£ misery and of^presMon 
throughout the world. 

In Hindostan, the native begins to be ashamed of his 
Superstition, and the mild influences of the Christian 
religion, shine on the temple of Mecca. 

In Perua also, and in China, the knowledge of the 
Bible is spreading. In Ceylon, and Travancore, in New 
Holland, in New Zealand, and in Africa, Christian 
teachers are encouraged. And it is well known, how 
long and how ancerely the Christian religion has shed its 
benign and heavenly influence in America. Those, who 
are dissatisfied, or astonished at the slow progress of 
pure and vital Christianity, certmnly take a partial view 
of the operations of t^e Deity. As there is space enou^ 
in creation for the devebpement of that grand exhiUtion 
of creative energy, which it has been one object of this 
work to present to the youthful nund; so there b time 
diouj^ in duration^ for the devdopement of that glorious 
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]dan lAidi the Bible exhibits to out Tiew. THo^gfijve, 
on the one hand, I would urge to increasiiig actiyity, and, 
oo the other, I would supplicate a patient surrender of 
our opinions, to the superior views and plana of the 
Deity. 



THE END. 



S.e«Mdl, Printer, Little QiMcn 8trecl« Londoa. 
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Pfege 114t Hoe %4, /^ htttaat^ read, Ueomu* 

aaOy — 14, fit ooaSmp Tead% cofifltiB. 
3579 r-* 4>/)rtlilt, rMMlf the. 
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